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INTRODUCTION 

The Consent Decree in the United States of America, et al. vs. Reilly 

Tar & Chemical Corporation (now known as Reilly Industries, Inc. -- Reilly), 

et al. (United States, District Court, Minnesota, Civil No. 4-80-469) was 

signed by Judge Magnuson on September 3, 1986 and entered by the Court on the 

following day. The Effective Date of the Consent Decree is, therefore, 

September 4, 1986 (see Part EE of the Consent Decree). ' 

Exhibit A (the Remedial Action Plan RAP) to, and an integral and 

enforceable part of, the Consent Decree (per Part F thereof) requires the 

responsible party to report the results of all monitoring of the Granular 

Activated Carbon (GAC)" treatment system during the previous calendar year in 

accordance with the provisions of Section 4.3.5. therein. By Agreement 

between the City of St. Louis Park, Minnesota (City) and Reilly (City/Reilly 

Agreement) (Exhibit B to, and an integral and enforceable part of the Consent 
) 

Decree, per Part Q thereof, as to the rights and responsibilities between the 

City and Reilly) the City is responsible for monitoring the treatment system 

and submitting the results of said monitoring. 
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HISTORY OF GAC PLANT PREOPERATIONAL ACTIVITIES 

Construction 

Reilly gave notice to the United States Environmental Protection Agency 

(USEPA), Minnesota Pollution Control Agency (MPCA), and Minnesota Department 

of Health (MDH) on December 30, 1985, that construction of the GAC plant was 

completed on December 12, 1985. During the final stages of construction and 

inspection of the facility, it was noticed that the approved design allowed 

for a potential cross-connection between the iron removal filters for 

municipal wells SIP 10 and SLP 15 and for municipal wells SLP 3 and SLP 11 via 

the filter backwash effluent system. Backwash piping modifications required 

to eliminate the potential cross-connection were completed on June 23, 1986. 

Testing, Inspection, Approval 

Pursuant to submittal, revision, and approval of a proposed test plan, a 

two week GAC plant test was conducted between February 4 and February 18, 

1986. A report of the test results was issued to the USEPA, MPCA, and MDH on 

April 1, 1986, and pursuant to discussions relative to concerns over certain 

analytical issues associated with the test, a plan proposing a one week 

validation test was submitted to the USEPA, MPCA, and MDH. The plan was 

approved by the Agencies, and the validation test was conducted between May 21 

and May 27, 1986. A report of the validation test results was issued to the 

Agencies on June 13, 1986. 

Representatives of the USEPA, MPCA, and MDH inspected the GAC plant on 
/' 

June 25, 1986, and approved the plant in accordance with Section 4.1.6. of the 

RAP on the same day. 

Reilly submitted an Operation and Maintenance Plan for the GAC plant to 

the USEPA, MPCA, and MDH on March IT, 1986. The Agencies approved the Plan on 

May 15, 1986, and the plant was placed into operation in July, 1986. 

- 2 -



HISTORY OF GAC TREATMENT SYSTEM OPERATIONS - 1989 

Operation 

The City operated the GAC treatment system in compl^iance with Section 

4.2. of the RAP during 1989, treating 348.5 million gallons of water. The 

lowest monthly pumping total was 13.2 million gallons (in February), while the 

highest monthly pumping total was 49.2 million gallons (in December). 

Reilly, the City, and Calgon Carbon Corporation (Calgon) conducted a 

pilot column test during the latter months of 1988 and the first five months 

of ,1989. The objective of the test was to ascertain the cause of the 

shortened GAC service life and develop a possible means whereby the service 

life could be extended. Although the test is more completely detailed in the 

monitoring section and in the test report (attached as Appendix A), the test 

results appear to indicate that the optimum operational procedure places the 

system in a full time, non-stop mode. Accordingly, the system has been placed 

in a continuous operational mode since the carbon was replaced on October 18, 

19, and 20, 1989. 

As noted above, the carbon filter media was replaced in October, 1989. 

On September 19, 1989, the City notified the USEPA, MPCA, MDH, and Reilly that 

the August 29, 1989 monitoring detected levels of Other PAH in the treated 

effluent in exceedance of the Drinking Water Criterion, indicating that the 

carbon would be replaced. The treatment system was actually shut down on 

September 13, 1989 and was not operated until October 12 to October 17, 1989, 

when the treated effluent was discharged to surface waters. The goal of the 

October 12 to October 17 pumping was to attain a minimum monthly treatment 

volume of 10 million gallons. 
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While greater detail relative to monitoring is provided later in this 

Report, following is a summary of the monthly pumpage volumes which confirms 

that the intent of RAP Section 4.2.1. has been met (i.e. a minimum of 200 

million gallons must be pumped from SLR 10/15 annually and 10 million gallons 

must be pumped monthly). 

Treated Water 
Month Volume (Million Gallonsl 

January 16.3 
February 13.2 
March 13.4 
April . 24.7 
May 33.9 
June 39.5 
July 40.9 
August 41.5 
September 16.8 

SUBTOTAL (PRIOR TO GAC REPLACEMENT) 240.2 
October 19.3 
November 39.8 
December 49.2 

SUBTOTAL (AFTER GAC REPLACEMENT) 108.3 

TOTAL (ANNUAL PUMPAGE) 348.5 

A review of records indicates 302.3 million gallons of water were 

treated by the system's third carbon load between September, 1988 and 

September, 1989 (62.1 million gallons in 1988, 240.2 million gallons in 1989). 

Although significant testing and monitoring was undertaken in 1988 and 1989 to 

better understand the dynamics of the carbon filter media, the City has noted 
I 

that from an operational perspective, the treatment system continues to 

perform wel1. 

Monitoring i v 

The 1989 monitoring program was jointly conducted by the City and Rocky 

Mountain Analytical Laboratory (RMAL). The City retrieved all samples and 

RMAL was responsible for analytical services. Laboratory analyses were 

conducted at the RMAL laboratory in Arvada, Colorado. 
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1989 began with the City monitoring the performance of the GAG treatment 

system as it operated pursuant to operational guidelines established and 

followed in 1986, 1987, and 1988. Concurrently, Reilly, the City, and Calgon 

(GAC supplier in 1986-1987/1987-1988/1988-1989) conducted a study wherein GAC 

pilot-scale columns were operated in parallel with the full-scale system 
I 

pursuant to a proposal submitted by Reilly to the USEPA and MPCA Project 

Leaders on March 17, 1988. The pilot-scale columns were connected in series 

to resemble the treatment capability of the full-scale system; however the 

columns treated feed water in a continuous fashion. 

Whereas the full-scale system was monitored on a monthly basis, the 

pilot-scale system was monitored on a biweekly basis. The comparative 

monitoring terminated on May 22 when one of the pilot-scale columns 

inexplicably cracked and broke. Results on the May 1 sampling event indicated 

levels of Other PAH had become elevated (150-160 parts per trillion - ppt) in 

the full-scale system, while PAH levels in the lead pilot-column remained low 

(16.3 ppt). The results of the monitoring appeared to support continuous 

operation of the full-scale system to achieve greatest treatment system 

efficiency (see Appendix A - Results of Pilot Column Testing at the St. Louis 

Park GAC Plant, by Calgon Carbon Corporation, City of St. Louis Park, Reilly 

Industries). 

Based upon the results of the June 29, 1989 monitoring, the City 

' notified the USEPA, MPCA, MDH, and Reilly on September 8, 1989, that it 

appeared the Advisory Level for Other PAH, established in Section 2.2. of the 

RAP, had been exceeded and that monitoring of the GAC treatment system 

effluent had been completed pursuant to the provisions of RAP Section 12.1.1. 

The September 8 letter also indicated that between the time of RAP Section 

12.1.1. sample retrieval and September 8, the City had received the results of 
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the July 31, 1989 monitoring. The results of the July 31, 1989 monitoring 

indicated an exceedance of the Drinking Water Criterion for Other PAH 

established in RAP Section 2.2. had occurred. Accordingly, the letter 

concluded that monitoring pursuant to the provisions of RAP Section 12.1.2. 

had been scheduled for September 11, 1989. 

On September 19, 1989, the City notified the USEPA, NPCA, NOH, and 

Reilly that the results of August 29, 1989 monitoring indicated an exceedance 

of the Drinking Water Criterion for Other PAH had occurred in the GAC 

effluent. Accordingly, the City indicated it had elected to forego laboratory 

analyses on samples retrieved pursuant to RAP Sections 12.1.1. and 12.1.2., 

and had taken the treatment system out of service on September 13, 1989. The 

carbon filter media was replaced on October 18-20, 1989. 

A summary of the January, 1989-August, 1989 monitoring of the full-scale 

treatment system is provided below: 

NOTED: ALL REPORTED CONCENTRATIONS ARE IN PARTS PER TRILLION 

DATE 

GAC FEED WATER SAMPLES 

OTHER CARCINOGENIC 
PAH TOTAL PAH TOTAL 

GAC TREATED 

OTHER 
PAH TOTAL 

WATER SAMPLES 

CARCINOGENIC 

PAH TOTAL 

FIELD BLANK/METHOD BLANK 

OTHER CARCINOGENIC 

PAH TOTAL PAH TOTAL 

1/9/89 4,560 ND 24.2/18.9 ND/ND 48.5/8.0/6.3 ND/ND/ND 

2/6/89 6,350 ND .35.8/73.2 ND/ND 70.1/15.5 

f 

1.6/ND 

3/7/89 9,550 ND 85.7/71.2 ND/ND 59.4/19.0 7.0/1.9 

4/4/89 7,265 ND 49.6/67.3 ND/ND 7.5/1.6/9.1 ND/ND/ND 

5/1/89 8,798 ND 152.1/158.9 ND/ND 14.9/6.1 ND/ND 

6/29/89 NS NS 189.7/193.4 ND/ND 24.3/9.4 ND/ND 

7/31/89 NS NS 873.7/338.3 ND/ND 9.7/2.4 ND/ND 

8/29/89 4,877 ND 442.9/482.8 ND/ND 9.5/3.0 ND/ND 

ND -
xx/xx -

Not Detected 
Indicates results of multiple monitoring 
(except Field Blank/Method Blank) 

- For Field Blank/Method Blank monitoring 
- Indicates Field Blank/Method Blank results 

XX/XX/XX - For Field Blank/Method Blank monitoring 
- Indicates Field Blank/Method Blank/Method Blank results 

NS - Not Sampled 
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Pursuant to replacement of the GAC filter media on October 18-20, 1989, 

the City placed the treatment facility in continuous operation on October 27, 

1989. A summary of the results of the only monitoring event of the final 

quarter of 1989 is offered below: 

NOTE: ALL REPORTED CONCENTRATIONS ARE IN PARTS PER TRILLION 

GAC FEED WATER SAHPLES GAC TREATED WATER SAMPLES FIELD BLANK/METHOD BLANK 
OTHER CARCINOGENIC OTHER CARCINOGENIC OTHER CARCINOGENIC 

DAIE PAH TOTAL PAH TOTAL PAH TOTAL PAH TOTAL PAH TOTAL PAH TOTAL 

12/13/89 5,230 ND 25.9/ND 1.3/ND 25.1/27.6/ND ND/1.6/4.2 

NO - Not Detected 
XX/XX - Indicates results of multiple monitoring 

(except Field Blank/Method Blank) 
XX/XX/XX - For Field Blank/Method Blank monitoring 

- Indicates Field Blank/Method Blank/Method Blank results 

The December 13, 1989 monitoring also included laboratory analysis of the 

treated water for an extended list of PAH and for acid fraction compounds 

pursuant to the provisions of Section 4.3.4. of the RAP. No compounds 

contained in the extended list of PAH were detected, nor were any acid fraction 

compounds detected. 

The results of the fourth quarter, 1989 monitoring indicate the GAC 

treatment system is operating well with established parameters. 

Included with this report are analytical results for 1989 (see Appendix 

B). 

R2/apr89 
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INTRODUCTION 

The granular activated carbon (GAG) treatment plant at St. Louis 

Park wells 10 and 15 started operation on July 9, 1986- The plant has 

operated successfully since then in terms of producing treated water 

that meets the specified drinking water criteria of 28 ng/1 for 

carcinogenic PAH and 280 ng/1 for other PAH. However, the carbon life 

and carbon utilization rate have been less than expected. The first 

carbon load lasted 10 1/2 months with a utilization rate of 0.16 lb PAH 

per 1000 lb carbon, and the second load lasted 9 1/2 months with a 

utilization rate of 0.25 lb/1000 lb (see Table 1)*. In contrast, the 

expected carbon life was greater than two years, with an expected 

utilization rate in the range of 2 to 3 lb PAH for 1000 lb carbon**. 

In order to determine the cause of the shortened carbon life and 

possible means to improve it, Calgon Carbon Corporation, the City of St. 

Louis Park and Reilly Industries cooperated in developing and performing 

a pilot column testing program at the GAC plant. The testing was 

conducted in accordance with a plan submitted by Reilly on March 17, 

1988 ("Plan for Conducting Pilot Column Testing at the St. Louis Park 

GAC Plant") and approved by the U.S. EPA and MPCA Project Managers on 

July 26, 1988 (letter from Erin Moran, U.S. EPA and Michael Vennewitz, 

MPCA, to the President of Reilly Tar & Chemical Corporation). This 

report presents the results of the pilot testing program, as required 

by the approved plan. 

* These carbon lives are based on breakthrough relative to the 175 ng/1 
advisory level. Actual run durations were two to three months longer. 

** The background section in Reilly*s March 1988 pilot .column testing 
plan provides further details on actual vs. expected carbon lives. 



TABLE 1 

i 

CARBON PERFORMANCE 
DURING THE FIRST TWO LOADS 

S 

FIRST 
LOAD 

SECOND 
LOAD 

Startup date 

Date of first breakthrough 

No.' of days on line 

Total pumpage (nillions of gallons) (b) 

Average flow rate (gpn) 

Avg. PAH concentration in feed (ug/1) 

PAH in feed, startup to breakthrough (lbs) 

Carbon use race (lb PAH/lb GAG) 

7/9/86 

5/26/87 

321 

214 

463 

3.6Cc) 

6.4 

0.00016 

8/12/87 

5/25/88 

286 

207 

503 

5.8W> 

10.0 

0.00025 

Notes: 

(a) Date of samples first shoving effluent concentrations greater than the 
advisory level (175 ng/1). 

(b) From City pumpage records. 

(c) Average of 7/15/86, 7/30/86, 10/7/86, 3/17/87 and 6/16/87 sample results by 
ERT and 8/26/86 result by CH2M Hill. 

(d) Average of 9/15/87, 1/II/88, and 3/29/88 sample results by ERT; 12/21/87, 
3/29/88 and 6/30/88 sample results by CB2M Hill; and 3/29/88 sample results 
by RMA. 

-T -'A"' 
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TEST DESCRIPTION 

The basic design of the test was to operate the pilot-scale columns 

at the GAG plant in parallel with the operation of the full-scale 

columns. Both systems began operation on October 3, 1988 with fresh 

loads of Calgon Filtrasorb 300 activated carbon. Both systems treated 

the same feed water (viz., the effluent from the iron removal sand 

filters). However, the pilot system was operated at a constant feed 

rate 24 hours a day throughout the test, while the main plant was 

operated at varying flow rates as the City's water demand required. In 

particular, the main columns were operated in their historical pattern 

of full flow (at about 1200 gpm) for part of the day — until the daily 

requirement of treated water was satisfied — and no flow for the 

balance of the day. The two sytems were operated with these different 

flow patterns in order to test the effect of flow patterns on carbon 

life. 

In order to operate the pilot columns at a constant flow rate, a 

1000-gallon feed water storage tank and a metering pump were installed 

in the pilot column feed line. These were required because the well 

pumps were shut down during the daily periods of no flow to the main 

columns. Figure 1 shows a schematic flow diagram of the pilot column 

test equipment. 

The pilot columns were loaded with Filtrasorb 300 carbon, inspected 

and tested by a Calgon engineer on September 28. 1988 (see Appendix A). 

The main columns were loaded with a new charge of Filtrasorb 300 

carbon by Calgon on September 28 and 29. 1988. Both systems began 

operation on October 3. 1988. The pilot columns were shut down on May 

22. 1989 when the first column inexplicably cracked and broke. The main 

columns continued operating through October 12, 1989. 
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The pilot columns were operated by personnel of the St. Louis Park 

Water Department in conjunction with their normal operating duties, and 

were inspected daily. The inspection logs for the pilot system are 

provided in Appendix B. Flow data logs for the main columns are 

provided in Appendix C. 

Both the pilot and main columns were operated without major 

incident during the test. The pilot columns were backwashed when 

pressure drops built up (see Appendix B). No backwashing was required 

for the main columns, which is normal. Some mechanical difficulties 

were encountered with the pilot column flow meter after a few months, 

and it was later replaced (see Appendix B). Some fouling of the top 

portion of the first pilot column (probably from iron bacteria) was 

observed early in the test, but this did not progress further and had no 

apparent adverse effects. 

Samples of the effluent from the first pilot column were collected 

at two-week intervals throughout the test. The feed water and main 

column effluent were sampled monthly throughout the test. The second 

and third pilot columns were sampled at irregular intervals. Field 

blanks were collected with each major sampling round. All samples were 

analyzed for PAH at the ng/1 level by Enseco in accordance with the 

methods specified in the City's Sampling and Analysis Plan. Most 

samples were also analyzed for TOG by Enseco using EPA Method 415.1. 

All analytical reports are provided in Appendix D, arranged 

chronologically. The sampling program generally followed that outlined 

in the approved test plan, although some adjustments were made because 

of the longer than expected test duration. 



TEST RESULTS 

Table 2 summarizes the flow rate data for the pilot and main 

columns during the test. The pilot columns operated at an average flow 

rate of 0.44 gpm, with very little variation. This corresponds to a 

hydraulic loading rate of 5.1 gpm/ft^ for the 4-inch diameter columns. 

The main columns operated at rates ranging from 9 million to 40 million 

gallons per month, corresponding to monthly average flow rates of from 

200 to 1000 gpm. The average flow rate was 526 gpm, which corresponds to 

an average hydraulic loading rate of 3.35 gpm/ft^ for the two 10-foot 

columns in parallel. However, the main columns actually operated by 

cycling between a flow rate near 1200 gpm (7.64 gpm/ft^ hydraulic 

loading rate) and no flow. The variations in flow rates for the main 

GAC plant followed the expected pattern of low rates in the winter and 

high rates in the summer. 

Table 3 summarizes the results of the PAH analyses for all samples 

collected. The most noteworthy aspects of these results are 1) that 

there was no sign of PAH breakthrough from the first pilot column after 

231 days of operation and 2) that the main columns showed breakthrough 

after 269 days (where breakthrough is defined as exceeding the advisory 

level of 175 ng/1 for other PAH). The average PAH concentration in the 

feed water was about 5,600 ng/1, with some indication of increasing PAH 

concentrations with higher pumping rates in the spring. There were 

sporadic indications of elevated PAH concentrations (>100 ng/1) in the 

pilot column effluents near the start of the test. These were not seen 

later in the test, however, and may have reflected initial equilibration 

of the system. Except for the initial samples, the effluents from the 

second and third pilot columns showed no signs of PAH breakthrough 

(compare column 2 and 3 effluents with field and method blank results 
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TABLE 2 

Summary of Flow Rate Data 

Pilot Columns Main Plant 

Month 

Monthly 
pumpage, 
gallons 

Average 
Monthly 
Flow Rate,gpm 

Monthly 
Pumpage, 
gallons 

Average 
Monthly 
Flow Rate,gpm 

Oct. 1988 17,901 0.44 40,330,200 1,000 

Nov. 18,971 0.44 12,846,300 297 

Dec. 19,514 0.44 9,021,000 202 

Jan. 1989 18,700(a) 0.42 16,296,600 365 

Feb. 18,100(b) 0.45 13,156,000 326 

March 20,100(c) 0.45 13,435,900 301 

April 18,600(d) 0.43 24,675,800 571 

May 8,387(e) 0.42(e) 33,885,200 759 

June 0 0.00 39,471,200 914 

Total 140,300 0.44(f) 203,118,200 526(g) 

(a) Estimate - Flowmeter out of service for eight days 

(b) Estimate Flowmeter out of service for 17 days. Physical check of rate 
gave 0.45 gpm. 

(c) Estimate - Flowmeter out of service all month. Daily physical checks 
gave 0.43 gpm. 

(d) Estimate - Flowmeter replaced 4/5 and worked rest of month. 

(e) Through May 22, when the first pilot column broke. 

(f) Corresponds to hydraulic loading rate of 5.1 gpm/ft^ for the three 
4-inch diameter columns in series. 

(g) Corresponds to hydraulic loading rate of 3.35 gpm/ft^, with monthly 
range of 1.3 to 6.4 gpm/ft^, for the two 10-foot diameter columns in 
parallel. 

% v,; 
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i 3 

TOTAL PAH CONCENTRATIONS, ng/1 (a,b,c) -

TEST 
FEED 

MAIN COLUMN 1 COLUMN 2 COLUMN 3 FIELD METHOD 
DATE DAY NO. FEED PLANT EFFL. EFFLUENT EFFLUENT EFFLUENT BLANK(s) BLANKf s) 

10/17/88 14 3,640 15.6/14,4 92.8 34.7/41.4 7.7 

10/17/88(d) 14 6,041(e) 186.0 7.9(n 

10/31/88 28 18.7/19.5 17.7 9.5 

10/31/88(d) 28 16.4(g) 8.6 

11/14/88 42 2,018 30.9/28.6(h) 105.8(1) 258.5(j) 62.4(1) 13.5 

11/28/88 56 42.2(k) 33.5(1) 204.2/13.l(m) 23.3(k) 19.9 

12/12/88 70 2,343 24.2/19.9 45.7 9.8 20.1 37.3 6.0 

12/27/88 85 26.7 15.9 

1/9/89 98 4,560 24.2/18.9 ND(n) 470(o) 16.3 48.5^ 8.0/6. J 

1/23/89 112 41.7/27.9(P) - 30 .2 / 12 . 1 

2/6/89 126 6,350 35.8/73.2 57.0 • 71.7(q) 15.5 

2/21/89 141 72.8(r) - 12.3 

3/7/89 155 9,550 85.7/71.2 32.5 20.7(s) 12.5(t) 66.4(u) 20.9(v) 

3/20/89 168 46.1 12.5 

4/4/89 183 7,265 49.6/67.3 36.2 4.7 2.4 7.5 1.6/9. 1 

4/17/89 196 67.4 12.1 

5/1/89 210 8,798 152.1/158.9 16.3 ' 14.9 6.1 

5/2«/89 231 65.7 25.7 

6/29/89 269 189.7/193.4 24.3 9.4 

7/31/89 301 873.7/338.3 

8/29/89 330 4,877 442.9/482.8 - 9.5 J.O 



Notes CO Table 3 

(a) Total PAH concentrations equal noncarcinogenic PAH concentrations (i.e, no 
detectable carcinogenic PAH) unless otherwise noted. 

(b) All analyses byEnseco's Rocky Mountain Analytical Laboratory unless, 
otherwise noted. 

(c) x/x indicates results from analyses of duplicate samples. 

(d) Results of split samples analyses by ENSR's Wilmington, MA laboratory. 

(e) Includes 44 ng/1 carcinogenic PAH (quinoline, benz(a)anthracene and chrysene) 

(f) Includes 1.4 ng/1 carcinogenic PAH (benzofluoranthenes). 

(g) Includes 1.3 ng/1 carcinogenic PAH (indeno (1,2,3-cd) pyrene and d"ibenz(a,h) 
anthracene). 

•I 

(h) ' Include 1.0/0.4 ng/1 quinoline. 

(i) Includes 0.9 ng/1 quinoline. 

(j) Average of two analyses of a single sample. 

(k) Includes 0.8 ng/1 quinoline. 

(1) Includes 0.7 ng/1 quinoline. 

(m) First result id for column 3 effluent as reported; second result is for the 
matrix spike sample prepared from column 3 effluent water (excluding the 
results from spiked compounds). 

(n) None detected, but detection limits were unduly high at about 100-200 ng/1 
per compound. 

(o) Comprised solely of naphthalene. Detection limits were unduly high at about 
100-200 ng/1 per compound. 

(p) Include 0/0.4 ng/1 carcinogenic PAH (chrysene). 

(q) Includes 1.6 ng/1 quinoline. 

(r) Includes 2.1 ng/1 carcinogenic PAH (quinoline and chrysene). 

(s) Includes 3.0 ng/1 quinoline. 

(t) Includes 1.6 ng/1 quinoline. 

(u) Includes 7.0 ng/1 quinoline. 

(v) Includes 1.9 ng/1 quinoline. 



for test days 70, 155 and 183), Finally, it should be noted that total 

PAH concentrations generally reflected the detection only of other PAH; 

carcinogenic PAH were detected in only a few samd-les at very low ng/1 

levels (see footnotes to Table 3). 

Table 4 summarizes the results of all of the TOC analyses 

performed. The data show considerable scatter and no clear temporal 

trend. The average results indicate about 50% removal of TOC in the 

main columns (from 1.7 to 0.9 mg/1). The pilot column results indicate 

no removal in the first column (1.7 mg/1 average effluent), while the 

effluents from the second two columns were comparable to that of the 

main plant. 

The flow rate and PAH data from Tables 2 and 3 allow carbon 

utilization rates to be calculated and compared for the pilot and main 

columns. The main plant showed breakthrough (compared to the 175 ng/1 

advisory level) at day 269 after treating 202 million gallons of water 

with an average PAH concentration of 5.5 ug/1*. Since the two columns 

each contain 20,000 lbs of carbon, this translates to a utilization rate 

of 0.24 lb PAH per 1000 lb carbon. This is comparable to the 

utilization rates observed for the first two carbon loads (see''Table 1). 

In contrast, the first pilot column showed no sign of breakthrough after 

treating 140,000 gallons of water. This column contained about 7.2 lbs 
I 

of carbon (see Appendix A), so the utilization rate at breakthrough 

would be greater than 0.91 lb/1000 lb. This is about four times greater 

than the rate observed for the main plant. Since breakthrough was never 

seen at the first column, it is possible that the carbon utilization 

* To be precise, this should be a flow-weighted average. It turns out 
that a flow-weighted average, where the monthly feed analysis result is 
weighted by the total pumpage for that month, is also 5.6 ug/1. 
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TAB 

TOG CONCENTRATIONS, mg/1 

DATE 

10/17/88 

10/31/88 

11/14/88 

11/28/88 

12/12/88 

12/27/88 

1/9/89 

1/23/89 

2/6/89 

2/21/89 

3/7/89 

3/20/89 

4/4/89 

4/17/89 

5/1/89 

5/ 2?/89 

TEST 
DAY NO. 

14 

28 

42 

56 

70 

85 

98 

112 

126 

141 

155 

168 

183 

196 

210 

231 

FEED 

0.8 

1.9 

1.7 

1.6 

2.3 

1.5 

1.8 

MAIN 
PLANT 
EFFL. 

0.8 

0.8 

0.8 

1.0 

1.6 

0.7 

0.7 

COLUMN 1 
EFFLUENT 

1.0 

1.5 

1.4 

1.3 

1.4 

1.5 

1.4 

1.9 

2.0 

3.2 

1.6 

1.5 

1.4 

2.4 

COLUMN 2 
EFFLUENT 

0.6 

0.7-, 

0.9 

1.9^ 

1.2 

COLUMN 3 
EFFLUENT 

0.5 

+ .3 

0.8 

1.7 

0.9 

Averages 1.7 0.9 1.7 1.1 1.0 



rate was greater than 0,91 Ib/IGOO lb. 

The substantially greater carbon utilization rate In the pilot 

system must be attributed to the different flow rate patterns In the 

operation of the two systems, viz.. the constant flow rate In the pilot 

system versus the dally on/off cycle In the main plant. In all other 

aspects the two systems operated similarly — treating the same water, 

achieving similar TOC removals and operating at comparable hydraulic 

loading rates. 

The adverse consequences of repeated on/off cycling on carbon 

utilization are consistent with adsorption theory. Mith constant flow 

rates, a mass transfer zone is established 1n the carbon bed and 

progresses steadily down the length of the bed as the carbon's 

adsorptlve capacity 1s exhausted. The top of the mass transfer zone Is 

defined by the point at which the carbon's adsorptive capacity is 

exhausted, and the bottom is defined by the point at which no adsorptive 

capacity has been used. Breakthrough occurs when the front end of the 

mass transfer zone reaches the bottom of the bed. (Only the initial toe 

of the mass transfer zone has to reach the bottom since breakthrough in 

this case is defined as only a small portion of the feed concentration 

— viz., 175 vs. 5600 ng/1}. With repeated on/off cycling, the mass 

transfer zone is disturbed every time the flow is stopped. Under 

stagnant conditions, PAH compounds — especially the more soluble, lower 

molecular weight compounds — begin to desorb and migrate down the 

column before re^adsorblng and re-equlllbratlng. (This effect would 

eventually lead to uniform PAH loadings throughout the bed). When flow 

is resumed, the original equilibrium adsorption front Is re-established. 

However, the PAH that migrated lower In the bed under no-flow conditions 
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now equilibrate to contaminant-free water, which produces further 

desorption and broadening of the front of the mass transfer zone. The 

net result is that the mass transfer zone is lengthened a little bit 

every time the flow is stopped. When this is repeated every day. the 

lengthening becomes substantial and the initial toe of the mass transfer 

zone reaches the bottom of the bed much faster. In addition the 

adsorption capacity of the carbon is not used efficiently. The 

different progressions of the mass transfer zones when operating at a 

steady flow versus cyclic on/off flow are illustrated schematically in 

Figure 2. , 

CONCLUSIONS AND RECOMMENDATIONS 

The pilot testing program conducted at the St- Louis Park 6AC 

plant from October 1988 through May 1989 was successful in identifying 

the cause of shorter than expected carbon lives experienced in operating 

the GAC plant since July 1986. The pilot columns achieved a carbon 

utilization rate greater than 0.91 lb PAH/1000 lb carbon (how much 

greater is unknown, since the test had to be concluded before 

breakthrough occured). The main GAC plant achieved a utilization rate 

of 0.24 lb/1000 1b, which is comparable to those observed during 

previous carbon loads (0.16 and 0.25 lb/1000 lb). The substantially 

higher utilization rate achie^d in the pilot columns is attributable to 

the different operating patterns between the two systems. The pilot 

columns were operated at a constant flow rate throughout the test (24 

hours a day, 7 days a week), while the main columns were cycled on and 

off. The main plant was run at design capacity for a portion of each 

day (for however long required to meet the day*s demand), and then shut 

down for the rest of the day. This has been the standard operating 

13 



, Figure 2 

Schematic Representation Of 

Different Carbon Adsorption Profiles 
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practice at the 6AC plant since it began operation. This on/off cycling 

gradually lengthens the mass transfer zone in the carbon bed. which 

results in premature breakthrough and inefficient use of the carbon's 

adsorption capacity. ' 

The clear recommendation resulting from this test program is that 

if the City of St. Louis Park wants to achieve substantially better 

carbon utilization and longer carbon lives, then it should operate the 

GAG plant (and hence wells 10 and 15) continuously at a relatively 

constant rate (which may vary seasonally). Changing the plant operation 

to a continuous mode (round the clock, day-in, day-out) should increase 

the carbon life by about a factor of four. The benefits of such a 

change on carbon utilization will have to be balanced, however, against 

the other constraints that the City faces in operating its water supply 

system. In this context, it is noteworthy that a recent report by an 

engineering consultant to the City recommended — based on economic and 

operational considerations independent of the carbon plant — that wells 

10 and 15 should be operated continuously (Triangle Engineering, Inc., 

Load Management Study, March 1989). 
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Rocky Mountain 
Analytical Laboratory 

o 
#^EnsecD 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

February 9, 1989 

Enseco - RMAL Project Number 003277 

• Introduction 
Six aqueous samples were received at Rocky Mountain Analytical Laboratory 

, on January 10, 1989. The samples were logged in under RMAL project number 
003277. Sample GAC-SLP15FBD-010989 was extracted and held per the 1989 QAPP. 
This sample is a field blank duplicate. A cross reference associating the RMAL 
sample numbers to actual field sample numbers is included. All samples were 
analyzed for part-per-trillion (ppt) polynuclear aromatic hydrocarbons. 

Internal Ouality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

Samples 3277-01, 02, 03, Blk 1/11 and Blk 1/23 showed compounds out of 
control limits for secondary ion confirmation. In some instances a compound 
may still be determined to be present in a sample after close inspection of 
the data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. These compounds are flagged 
with an asterisk (*) on the data sheets (FORM I). 

During the extraction of sample 3277-03MS, the spiked compounds were 
inadvertantly added at twice the required concentration. The sample was 
reextracted and reanalyzed using corrected concentrations, however, the 
reextraction took place outside of holding times. Since the original 
extraction took place within the holding time it has been included in the data 
package. All spike recoveries are within control limits. 

) 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



o 
Case Narrative-Enseco-RMAL #003277 
February 1, 1989 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported Date: <^/ 9/^9 
Tracy ̂ berson 
Data COTtrol Supervisor 

Approved by: Date: Zb_ 
Re^cca Wilnams ' / 
Client Service Representative 



o 
SAMPLE DESCRIPTION INFORMATION 

for 
City of St. Louis Park 

Lab 10 

003277-0001-SA 
003277-0002-SA 
003277-0002-0U 
003277-0003-SA 
003277-0003-0U 
003277-0003-MS 

Client 10 

GAC-SLP15C3-010989 
GAC-SLP15FB-010989 
GAC-SLP15FB0-010989 
GAC-SLPI5T-010989 
GAC-SLP15TO-010989 
GAC-SLP15MS-010989 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:00 10 JAN 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3277-01 

Lab File ID: S3277X282 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
24-2 
•58-7 

2,3-Benzofuran 
•2,3-Dihydroindene_ 
-IH-Indene 
Naphthalene_ 
-Benzo(B) Thiophene_ 
-Quinoline 
-IH-Indole 
• 2-Methylnaphtha1ene_ 
-1-Methy1naphtha1ene_ 
•Biphenyl_ 
-Acenaphthylene_ 
-Acenaphthene 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene 
-Anthracene 
-Acridine 
Carbazole 

•Fluoranthene_ 
•Pyrene 
-Benzo(A)Anthracene_ 
-Chrysene_ 
Benzo(B)Fluoranthene 

; Benzo(K)Fluoranthene 
7,12-Dimethylbenzanthracene_ 
Benzo(E)Pyrene 
Benzo(A)Pyrene 
Perylene 
3-Methylcholanthrene_ 
•Indeno(1,2,3-CD)Pyrene_ 
-Dibenz(A,H)Anthracene_ 
-Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

5.1 U 
1.8 
0.9 U 
5.1 J 
0.9 U 
1.4 U 
2.5 U 
3.4 
1.8 
4.3 U 
1.4 U 
1.3 U 
1.0 U 
1.5 
1.1 U 
1.7 
1.1 U 
2.9 U 
1.9 U 
1.4 U 
1.0 J 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

B 

B 
B 

B * 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-02 
Lab Name: RMAL Contract No.: N/A 

'Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: 3277-02 

Lab File ID: S3277X-283 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6-^^ 2 , 3-Benzofuran 5.1 U 
496-11-7 2 , 3-Dihvdroindene 4.6 
95-13-6 IH-Indene 1.4 
91-20-3 Naphthalene 12. B * 

4565-32-6 Benzo (B) Thiophene 1.0 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methvlnaphthalene 11. B * 
90-12-0 1 -Meth v 1 naphtha 1 ene 6.4 B 
92-52-4 Biphenvl 1.9 J 
208-96-8 Acenaphthvl ene 1.1 J 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 2.4 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 5.0 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.7 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 

192-97-2 Benzo ̂E)Pvrene 1.9 u 
50-32-8 Benzo (A) Pyrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1,2,3-CD) Pyrene 2.1 u 
53-70-3 Dibenz (A,H) Anthracene 1.6 u 

191-24-2 Benzo(G,H, I) Pervlene 2.8 u 
215-58-7 Dibenz (A.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-03 
Lab Name: RMAL Contract No.: N/A 

"'Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3277-03 

Lab File ID: S3277X284 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2 . 3-Benzofuran 5.1 U 
496-11-7 2 . 3-Dihvdroindene 8.8 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphtha 1 ene 3.1 J B 

4565-32-6 Benzo f B) Thioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2 -Methv Inaphthalene 2.4 B * 
90-12-0 1 -Methvl naphtha 1 ene 1.3 J B 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 
83-32 -9 Acenaphthene 2.8 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.6 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.6 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.2 J 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2 . 3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8-. Benzo (A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3 -Methvl cho 1 anthr ene 3.5 u 

193-39-5 Indenof 1. 2 . 3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A,H) Anthracene 1.6 u 

191-24-2 BenzofG.H.I) Pervlene 2.8 u 
215-58-7 Dibenz ̂A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-03DUP 
Lab Name; RMAL Contract No.: N/A 

.ab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3277-03DUP 

Lab File ID: S3277X286 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2 . 3-Benzofuran 5.1 u 
496-11-7 2.3-Dihvdroindene 5.3 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 4.7 J B 

4565-32-6 Benzo f B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2 -Me th V1 naphtha 1 ene 2.3 B 
90-12-0 1-Methvlnaphthalene 1.3 J B 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 U 
83-32 -9 Acenaphthene 1.8 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.1 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.4 J 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.0 J 
56-55-3 Benzo f A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 u 
205-99-2 BenzofB) Fluoranthene 2.5 u 
207-08-9 Benzo(K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1.2. 3-CD^ Pvrene 2.1 u 
53-70-3 Dibenz f A, H) Anthracene 1.6 u 
191-24-2 BenzofG.H. I) Pervlene 2.8 u 
215-58-7 Dibenz (A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

32'/7-03MS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: 3277-03MS 

Lab File ID: S3277X285 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed; 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2, 3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 5.5 
95-13-6 IH-Indene 15. SP 
91-20-3 Naphthalene 19. B SP 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 24. SP 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methvlnaohthalene 20. B SP 
90-12-0 l-Methvlnaphthalene 1.8 B 
92-52-4 Biphenvl 4.3 u 
208-96-8 Acenaohthvlene 1.0 J 
83-32 -9 Acenaphthene 1.6 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 22. SP 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthr ene 1.6 B 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.2 J 
56-55-3 Benzof A) Anthracene 2.5 u 
218-01-9 Chrvsene 16. SP 
205-99-2 Benzo(Bi Fluoranthene 2.5 u 
207-08-9 Benzo^K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo fE) Pvrene 4.1 SP 
50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3 -Me thv 1 cho 1 anthr ene 3.5 u 

193-39-5 Indeno ̂ 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz fA.H^ Anthracene 1.6 u 

191-24-2 BenzofG.H. I) Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3277-03MS RE 
Lab Name: RMAL Contract No.: N/A " 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (1ow/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: 3277-03MS RE 

Lab File ID: " S3277X327 

Date Received: 01/10/89 

Date Extracted: 01/23/89 

Date Analyzed: 01/26/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 13 . 
95-13-6 IH-Indene 7.3 SP 
91-20-3 Naphthalene 8.8 B SP 

4565-32-6 Benzo f B) Thioohene 1.1 
91-22-5 Quinoline 9.9 SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 8.9 B SP 
90-12-0 1-Methvlnaohthalene 1.4 J 
92-52-4 Biphenvl 1.7 J 
208-96-8 Acenaohthvlene 2.6 
83-32 -9 Acenanhthene 4.5 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 11. SP 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthr ene 1.2 J B 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.4 u 
56-55-3 Benzo ̂ A) Anthracene 2.5 u 
218-01-9 Chrysene 11. SP 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 

192-97-2 Benzo fEl Pvrene 4.1 SP 
50-32-8 Benzo fA) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3 -Me thv 1 cho 1 anthr ene 3.5 u 

193-39-5 Indeno (1.2. 3-CDl Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo(G.H. I) Pervlene 2.8 u 
215-58-7 Dibenz (A. CI Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Naine: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 2314 SAS No.: N/A SDG No. N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3277-01 39 62 36 
2 3277-02 52 44 # 48 
3 3277-03 41 84 41 
4 3277-03DUP 38 78 38 
5 3277-03MS 38 49 36 
6 3277-03MS RE 70 80 92 
7 BLK-01 37 52 50 
8 BLK-02 65 70 # 78 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# = Quantitation of the secondary ion used to measure the 
recovery of DlO-Fluorene as per the 1989 QAPP 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3277-03 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 20 0.0 15. 75 
Naphthalene 20 3.1 19. 80 
Quinolene 20 0.0 24. 120 
2-Methylnaphtha1ene_ 20 2.4 20. 88 
Fluorene 20 1.6 22. 102 
Chrysene 20 0.0 16. 80 
Benzo(E)Pyrene 20 0.0 4.1 20 

COMMENTS: from 1/11/89 extraction 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3277-03 

N/A 

COMPOUND 
SPIKE 
ADDED 
(ng/L) 

SAMPLE 
CONCENTRATION 

(ng/L) 

MS 
CONCENTRATION 

(ng/L) 

MS 
% 
REC 

IH-Indene 10 0.0 7.3 12 
Naphthalene 10 3.1 8.8 58 
Quinolene 10 0.0 9.9 99 
2-Methy1naphtha1ene_ 10 2.4 8.9 63 
Fluorene 10 1.6 11. 97 
Chrvsene 10 0.0 11. 106 
Benzo(E)Pvrene 10 0.0 4.1 41 

COMMENTS: From 1/23/89 extraction 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 3277-03 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2,3-Dihvdroindene 8.8 5.3 50 
Naphthalene 3.1 4.7 41 
2-Methy1naphtha1ene 2.4 2.3 4 
1-Methylnaphtha1ene 1.3 1.3 0 
Acenaphthene 2.8 1.8 43 
Phenanthrene 1.6 1.1 37 
Pvrene 1.2 1.0 18 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Lab File ID: 83277X281 Lab Sample ID: BLK-01 

Date Extracted: 01/11/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 01/18/89 Time Analyzed: 12:40 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 3277-01 3277-01 S3277X282 01/18/89 
2 3277-02 3277-02 S3277X283 01/18/89 
3 3277-03 3277-03 S3277X284 01/18/89 
4 3277-03DUP 3277-03DUP S3277X286 01/18/89 

3277-03MS 3277-03MS S3277X285 01/18/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

ELK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-Ol 

Lab File ID: S3277X281 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2 , 3-Benzofuran 5.1 U 
496-11-7 2. 3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 u 
91-20-3 Naohtha 1 ene 2.6 J * 

4565-32-6 BenzofB) Thiophene 0.9 u 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methvlnaphthalene 2.7 
90-12-0 1 -Meth V Inaphthalene 1.4 J 
92-52-4- Biphenvl 4.3 u 
208-96-8 Acenaphthvlene 1.4 u 
83-32-9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.3 * 

120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.4 u 
56-55-3 Benzo(A) Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 BenzofB) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo^E) Pvrene 1.9 u 
50-32-8 BenzofA) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indenod, 2 . 3-CD) Pyrene 2.1 u 
53-70-3 Dibenz (A, H) Anthracene 1.6 u 

191-24-2 Benzo fG.H. I) Perylene 2.8 u 
215-58-7 Dibenz (A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3277X328 Lab Sample ID: BLK-02 

Date Extracted: 01/23/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 01/26/89 Time Analyzed: 19:25 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE ID 

DATE 
ANALYZED 

3277-03MS RE 3277-03 RE S3277X327 01/26/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-02 
Lab Name: RMAL Contract No.: N/A " 

Lab Code: ENSECO Case No.: 3277 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-02 

Lab File ID: S3277X328 

Date Received: 01/10/89 

Date Extracted: 01/23/89 

Date Analyzed: 01/26/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2 , 3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 1.8 J 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2 -Meth v 1 naphtha 1 ene 1.3 * 

90-12-0 1 -Methvl naphtha 1 ene 1.6 U 
92-52-4 Biphenvl 4.3 u 
208-96-8 Acenaphthvlene 1.4 u 
83-32-9 Acenaphthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.3 * 

120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.9 * 

56-55-3 Benzo (A) Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo ̂B) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 
192-97-2 Benzo CE) Pyrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1.2. 3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A.H) Anthracene 1.6 u 

191-24-2 BenzorG.H, I) Pervlene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3277 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX277 01/18/89 08:31 
BLK-01 S3277X281 01/18/89 12:40 
3277-01 S3277X282 01/18/89 13 :28 
3277-02 S3277X283 01/18/89 14:16 
3277-03 S3277X284 01/18/89 15:04 
3277-03MS S3277X285 01/18/89 15: 52 
3277-03DUP S3277X286 01/18/89 16:39 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3277 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX326 01/26/89 15:41 
3277-03MS RE S3277X327 01/26/89 18:37 
BLK-02 S3277X328 01/26/89 19:25 

FORM V 1/87 Rev. 



ZNZTZAL CALZBRATZON 
PAH COMPOUNDS 

CASE NO: 
COA ACTOR: 
CONTRACT NO 

ZNSTRUHENT ZD: X 
CALZBRATZON DATE: 1-16-89 

MZNZMUn RF FOR SPCC ZS 0.090 MAXZMUM X RSD FOR CCC ZS 39X 

LABORATORY ZD: STDX26B 8TDX266 STDXS64 
STDXS69 STDX267 

COMPOUND -RF 3. RF 4. RF 24. RF 120. RF 480. AVO RF XRSD CCSI 

2« 3-BENZOFURAN 1. 182 1. 186 0.982 0. 929 1. 007 1.097 11.2 
2« 3-OZHYDROZNDENE 1. 199 1. 127 0.902 0. 848 0.904 0.988 14. 9 
IH-ZNDENE 1. 879 1. 762 1. 463 1. 400 1. 939 1. 607 12. 6 
NAPHTHALENE 2. 997 2. 978 1. 994 1. 871 2. 033 2. 214 19.6 
BENZO(B}THZOPHENE 1. 737 1. 742 1.376 1. 331 1. 432 1. 924 13. 1 
QUZNOLZNE 0. 733 0. 677 0.680 0. 784 0. 939 0. 762 14. 1 
IH-ZNDOLE 0. 872 0.907 0.826 0. 926 1. 079 0. 921 10.2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14. 1 
1-METHYLNAPHTHALENE 1. 312 1.297 1. 001 0. 993 1.030 1. 110 14. 6 
BZPHENYL 1. 798 1. 739 1.370 1. 332 1. 419 1. 932 14. 3 
ACENAPHTHYLENE 1. 774 1. 733 1.499 1. 493 1. 663 1.616 9.3 
ACENAPHTHENE 1.237 1.223 0.993 0. 961 1.049 1.092 11.8 
DZBENZOFURAN 1.898 1. 886 1.373 1. 401 1. 487 1.601 19. 6 
FLUORENE 1. 311 1. 379 1. 149 1. 146 1.247 1.249 8. 1 
DMpiZOTHZOPHENE 1. 149 1. 123 0.924 0. 892 0.990 1.008 11. 8 
PMANTHRENE 1. 193 1. 113 O. 904 0. 890 0. 966 1. 009 12. 0 
ANTHRACENE 0.962 1.049 0.869 0. 884 0. 984 0. 990 7. 7 
ACRZDZNE 0. 810 0. 812 0. 949 0. 692 0. 738 0. 712 19.7 
CARBAZOLE O. 999 1. 009 O. 764 0. 793 0. 889 0. 882 11. 7 
FLUORANTHENE 1. 206 1. 240 0.944 0. 936 1. 013 1. 068 13. 6 
PYRENE 1. 398 1. 298 0. 932 0. 903 0. 978 1.094 20. 1 
BENZO(A>ANTHRACENE 1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 
CHRYSENE 1. 643 1. 468 1.097 1. 014 0. 966 1. 230 24. 8 
BENZO(B}FLUORANTHENE 1. 201 1. 979 0. 991 0. 972 1. 014 1. 191 22.2 
BENZO(K > FLUORANTHENE 1. 968 1. 860 1. 400 1. 321 1. 292 1. 488 19.7 
7,12-DZMETHYLBENZANTHRACENE 0. 620 0. 628 0. 471 0. 411 0. 460 0. 918 19. 1 
BENZO(E>PYRENE 1. 870 1. 728 1. 106 1. 099 1. 048 1.362 29. 9 
BENZO(A)PYRENE 1. 301 1.280 0. 994 0. 936 0.976 1. 089 16. 8 
PERYLENE 1. 239 1. 197 0. 914 0. 929 0.961 1.040 14.2 . 
3-METHYLCHOLANTHRENE • 0. 000 0. 938 0. 423 0. 444 0. 469 0. 469 10. 7 
INDENOC1. 2. 3-CD)PYRENE 1. 413 1. 920 1.072 1. 066 1. 130 1.240 17. 0 
DZBENZ(A. C)ANTHRACENE 0. 943 1. 318 0. 892 0. 869 0. 909 0. 977 19.7 
OZBENZ(A> H>ANTHRACENE 0. 943 1. 318 0. 892 0. 869 0. 909 0.977 19. 7 
BENZO(G. H. I}PERYLENE 1.296 1.367 0.969 0. 944 0.986 1. 112 18. 1 

Ave 1 
# 

RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(4 
- PERCENT RELATIVE STANDARD DEVIATION 
- CALZBRATZON CHECK C0MP0UND8(») • - NOT DETECTABLE AT LOU LEVEL 

Forfn3ii: 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CASE NO: 
CONTRACTOR: RNAL 
CONTRACT NO: • 
INSTRUMENT ID: X 

CALIBRATION DATE: 01-26-B9 
TIME: ^ 
LABORATORY ID: STDX326 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0.090 MAXIMUM %D FOR CCC IS 39% 

COMPOUND 

11
. a; 1 RF 4. % DIFF 

2.3-BENZOFURAN 1. 097 1. 012 4. 2 
2.3-DIHYDROINDENE 0. 988 0. 921 6. 8 
IH-INDENE 1. 607 1. 989 1. 3 
NAPHTHALENE 2. 214 2. 440 -10. 1 
BENZO(B}THIOPHENE . 1. 924 1. 460 4. 1 
QUINOLINE 0. 762 0. 906 -18. 8 
IH-INDOLE 0. 921 1. 072 -16. 3 
a-METHYLNAPHTHALENE 1. 086 1. 110 -2. 2 
1-METHYLNAPHTHALENE 1. 110 1. 134 -2. 0 
BIPHENYL 1. 932 1. 469 4. 3 
ACENAPHTHYLENE 1. 616 1. 690 -2. 1 
ACENAPHTHENE 1. 092 1. 090 3. 7 
OJKNZOFURAN 1. 601 1. 391 13. 1 
PHRENE 1. 249 1. 129 9. 3 
0IBENZOTHIOPHENE 1. 008 0. 987 2. 0 
PHENANTHRENE 1. 009 1. 071 -6. 9 
ANTHRACENE 0. 990 0. 978 -3. 0 
ACRIDINE 0. 712 0. 627 11. 9 
CARBAZOLE 0. 882 0. 919 -3. 6 
PLUORANTHENE 1. 068 0. 994 10. 6 
PYRENE 1. 094 1. 136 -3. 8 
BENZO(A)ANTHRACENE 1. 131 1. 113 1. 6 
CHRYSENE 1. 230 1. 062 13. 6 
BENZO(B)PLUORANTHENE 1. 191 1. 249 -8. 1 
BENZO < K)PLUORANTHENE 1. 488 1. 299 19. 6 
7,12-DIMETHYLBENZANTHRACENE 0. 918 0. 363 29. 9 
BENZO(E)PYRENE 1. 362 1. 197 19. 0 
BENZO(A)PYRENE 1. 089 1. 093 3. 3 
PERYLENE 1. 040 1. 041 -O. 0 
3-METHYLCHOLANTHRENE 0. 469 0. 313 33. 1 
INDENOdi 2i 3-CD)PYRENE 1. 240 1. 486 -19. 8 
DIBENZ(A. C)ANTHRACENE 0. 977 1. 066 -9. 0 
DIBENZ(A. H)ANTHRACENE 0. 977 1. 066 -9. 0 
BENZO (G. H. 1} PERYLENE 1. 112 1. 236 -11. 1 

RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND<*4 
•/.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS<») # - NOT DETECTABLE AT LOW LEVEL 

Fovn TOT 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CASE NO: 
CONTRACTOR: RMAL. ,i, 
^TRACT NO; 
^TRUMENT ID: X 

CALIBRATION DATE: 1-18-89 
TIME: 08:31 
LABORATORY ID: STDX277 
INITIAL CALIBRATION DATE: 1-16-89 

MINIMUM RF FOR SPCC IS 0. OSO MAXIMUM %D FOR CCC IS 

COMPOUND AVG RF RF 4. 7. DIFF 

2,3-BENZOFURAN 1. 0S7 1. 033 2. 2 
2,3-DIHYDROINDENE 0. 988 0. 967 2. 1 
IH-INDENE 1. 607 1. 362 2. 7 
NAPHTHALENE 2. 214 2. 469 -11. 4 
BENZO{B > THIOPHENE 1. S24 1. 461 4. I 
QU1N0L2NE 0. 762 0. 719 5. 7 
IH-INDOLE 0. 921 0. 849 7. 7 
2-METHYLNAPHTHALENE 1. 086 1. 031 3. 2 
1-METHYLNAPHTHALENE 1. 110 1. 049 5. 4 
BIPHENYL 1. 332 1. 446 3. 3 
ACENAP HTHYLENE 1. 616 1. 460 9. 6 
ACENAPHTHENE 1. 092 1. 003 8. 1 
DI3ENZOFURAN 1. 601 1. 349 3. 2 
FLUORENE 1. 243 1. 089 12. 3 
DIBENZOTH1OPHENE 1. 008 0. 908 9. 8 
PHENANTHRENE 1. 003 0. 90S 9. 6 
ANTHRACENE 0. 930 0. 827 12. 8 
ACRIDINE 0. 712 0. 663 6. 9 
CARBAZOLE 0. 882 0. 818 7. 3 
FLUGRANTHENE 1. 068 0. 941 11. 8 
PYRENE 1. 094 0. 966 11. 6 
BENZO(A 7 ANTHRACENE 1. 131 0. 979 13. 3 
CHRYSENE 1. 230 1. 060 13. 7 
BENZO(B)FLUGRANTHENE 1. 131 0. 931 17. 3 
BENZO(K)FLUGRANTHENE 1. 488 1. 184 20. 4 
7, 12-DIMETHYLBENZANTHRACENE 0. 318 0. 443 13. 9 
BENZO(E)PYRENE 1. 362 1. 220 10. 4 
niZO(A}PYRENE 1. 089 0. 881 19. 0 
WRYLENE 1. 040 0. 827 20. 3 
3-METHYLCHQLANTHRENE 0. 469 0. 314 32. 9 
INDENO<1,2i 3-CD)PYRENE 1. 240 0. 904 27. 0 
DIBENZ(A.C>ANTHRACENE 0. 977 0. 696 28. 7 
DIBENZ(A> H)ANTHRACENE 0. 977 0. 696 28. 7 
BENZO (G, H, DPERYLENE 1. 112 0. 864 22. 2 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND (*•» 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(*) # - NOT DETECTABLE AT LOW LEVEL 

X I 

ForrTv air 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3277 

Lab File ID (Standard): STDX326 

Instrument ID: X 

Contract: N/A 
I 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/26/89 

Time Analyzed: 15:41 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

17726 

35452 

12 HOUR STD 24358 33552 

67104 

IS#3 (BAP) 
AREA # 

17726 

35452 UPPER LIMIT 48716 

33552 

67104 

IS#3 (BAP) 
AREA # 

17726 

35452 

LOWER LIMIT 12179 16776 8863 

SAMPLE NO. 

3277-03MS RE 
BLK-02 

26794 
33127 

44624 
57709 

19853 
24994 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3277 

Lab File ID (Standard): STDX277 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/18/89 

Time Analyzed: 08:31 

IS#1 (ACN) IS#2 (PHN) IS#3 (BAP) 
AREA # AREA # AREA # 

12 HOUR STD 66305 114238 72657 

UPPER LIMIT 132610 228476 145314 

LOWER LIMIT 33152 57119 36328 

SAMPLE NO. 

3277-01 62327 107384 66118 
3277-02 57022 94818 63938 
3277-03 54370 90248 55946 
3277-03MS 58348 95960 65391 
3277-03DUP 55696 92533 62485 
BLK-01 56359 97102 61758 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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Rocky Mountain 
Analytical Laboratory 

®^Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

February 10, 1989 

Enseco - RMAL Project Number 003278 

Introduction 
Three aqueous samples were received at Rocky Mountain Analytical 

Laboratory on January 10, 1988. The samples were logged in under RMAL project 
number 003278. A cross reference associating the RMAL sample numbers to 
actual field sample numbers is included. All samples were analyzed for medium 
level part-per-trillion (PPT) polynuclear aromatic hydrocarbons (PAH's). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

Due to an an interference in the matrix of sample 3278-03, the recovery of 
DB-Naphthalene is outside of control limits The presence of this interference 
has been confirmed by evaluating chromatographic peak shapes and ion 
intensities of the surrogate. Since this interference is specific to the 
surrogate, it has not affected the quantitation of target compounds. 

Samples 3278-01 and 02 showed target compounds that do not meet secondary 
ion confirmation. In some instances a compound that does not meet secondary 
ion confirmation criteria may still be determined to be present in a sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with an asterisk (*) on the data sheets (FORM I). 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax. 303/431-7171 



Case Narrative - RMAL #003278 
February 10, 1988 
Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported Date; O ! 
Tr'acy G^erson 
Data (^trol Supervisor 

Approved by: A- Date: 
Rebecca Williams 
Client Service Representative 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID 

003278-0001-SA 
003278-0002-SA 
003278-0003-SA 

Client ID 

GAC-SLP15C2-010989 
GAC-SLP15F-0I0989 
GAC-SLP15C1-010989 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:30 10 JAN 89 
AQUEOUS 09 JAN 89 13:30 10 JAN 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO. 

3278-01 

SDG No.: N/A 

Lab Sample ID: 3278-01 

Lab File ID: S3278X274 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/17/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496' 
95-
91-

4565' 
91-

120' 
91' 
90-
92 
208 
83 
132 
86 
132 
85 
120 
260 
86' 
206 
129 
56' 

218 
205 
207 
57 

192' 
50 

198 
56 

193' 
53 
191 
215 

-89-6-
-11-7-
-13-6-
-20-3-
-32-6-
-22-5-
-72-9-
-57-6-
-12-0-
-52-4-
-96-8-
-32-9-
-64-9-
-73-7-
-65-0-
-01-8-
-12-7-
-94-6-
-74-8-
-44-0-
-00-0-
-55-3-
-01-9-
-99-2-
-08-9-
-97-6-
-97-2-
-32-8-
-55-0-
-49-5-
-39-5-
-70-3-
-24-2-
-58-7-

2.3-Benzofuran 408. U 
2.3-Dihydroindene 112. U 
IH-Indene 72. U 
Naphthalene 470. J 
Benzo(B)Thiophene 72. U 
'Quinoline 112. U 
IH-Indole 200. U 
•2-Methvlnaphthalene 72. U 
l-Methvlnaphthalene 128. U 
•Biphenvl 344. U 
•Acenaphthvlene 112. U 
•Acenaphthene 104. U 
Dibenzofuran 80. U 
•Fluorene 80. U 
•Dibenzothiophene 88. U 
•Phenanthrene 104. U 
•Anthracene 88. U 
•Acridine 232. U 
•Carbazole 152. U 
•Fluoranthene 112. U 
•Pvrene 112. U 
•Benzo(A)Anthracene 200. U 
•Chrvsene 224. u 
•Benzo(B)Fluoranthene 200. u 
•Benzo(K)Fluoranthene 184. u 
•7,12-Dimethylbenzanthracene_ 224. u 
•Benzo (E) Pvrene 152. u 
•Benzo (A) Pvrene 184. u 
•Pervlene 200. u 
•3-Methvlcholanthrene 280. u 
•Indeno(1.2,3-CD)Pvrene 168. u 
•Dibenz(A.H)Anthracene 128. u 
•Benzo(G.H.I)Pervlene 224. u 
•Dibenz(A.C)Anthracene 128. u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A " 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 7.0 

EPA SAMPLE NO, 

3278-02 

SDG No.: N/A 

Lab Sample ID: 3278-02 

Lab File ID: S3278X275 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/17/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 408. U 
496-11-7 2 , 3-Dihvdroindene 1300. 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene 240. J 

4565-32-6 Benzo (B) Thiophene 300. 
91-22-5 Quinoline 112. U 
120-72-9 IH-Indole 200. U 
91-57-6 2 -Me thvl naphthal ene 72. U 
90-12-0 1-Methylnaphthalene 128. U 
92-52-4 Biphenyl 220. J 
208-96-8 Acenaphthylene 540. 
8 3 -3 2 -9 Acenaphthene 980. 
132-64-9 Dibenzofuran 180. 
86-73-7 Fluorene 660. 
132-65-0 Dibenzothiophene 88. U 
85-01-8 Phenanthrene 104. u 
120-12-7 Ant hr ac ene 88. u 
260-94-6 Acridine 232. u 
86-74-8 Carbazole 152. u 
206-44-0 Fluoranthene 112. u 
129-00-0 Pyrene 140. * 

56-55-3 Benzo (A) Anthracene 200. u 
218-01-9 Chrysene 224 . u 
205-99-2 Benzo (B) Fluoranthene 200. u 
207-08-9 Benzo (K) Fluoranthene 184. u 
57-97-6 7,12-Dimethylbenzanthracene_ 224. u 
192-97-2 Benzo (E) Pyrene 152. u 
50-32-8 Benzo (A) Pyrene 184. u 
198-55-0 Perylene 200. u 
56-49-5 3 -Me thy 1 cho 1 anthr ene 280. u 
193-39-5 Indeno (1.2.3-CD) Pyrene 168. u 
53-70-3 Dibenz (A. H) Anthracene 128. u 
191-24-2 Benzo (G.H. 11 Perylene 224. u 
215-58-7 Dibenz (A. C) Anthracene 128. u 

FORM I SV-1 1/87 Rev. 



. IB 
SEMIVOLATILE .ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3278-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol; 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 3278-03 

Lab File ID: S3278X288 

Date Received; 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/18/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 408. U 
496-11-7 2, 3-Dihvdroindene 112. U 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene 520. U 

4565-32-6 BenzofB) Thiophene 72. U 
91-22-5 Quinoline 112. U 
120-72-9 IH-Indole 200. u 
91-57-6 2 -Me t h V Inaohthalene 72. u 
90-12-0 1-Methvlnaphthalene 128. u 
92-52-4 Biphenvl 344. u 
208-96-8 Acenaphthvlene 112. u 
83-32-9 Acenaphthene 104. u 
132-64-9 Dibenzofuran 80. u 
86-73-7 Fluorene 80. u 
132-65-0 Dibenzothiophene 88. u 
85-01-8 Phenanthrene 104. u 
120-12-7 Anthracene 88. u 
260-94-6 Acridine 232. u 
86-74-8 Carbazole 152. u 
206-44-0 Fluoranthene 112. u 
129-00-0 Pyrene 112. u 
56-55-3 Benzo(A) Anthracene 200. u 
213-01-9 Chrysene 224. u 
205-99-2 Benzo f B) Fluoranthene 200. u 
207-08-9 Benzo (K) Fluoranthene 184. u 
57-97-6 7,12-Dimethylbenzanthracene 224. u 
192-97-2 Benzo fE) Pyrene 152. u 
50-32-8 BenzofA) Pyrene 184. u 
198-55-0 Perylene 200. u 
56-49-5 3-Methylcholanthrene 280. u 
193-3 9-5 Indenofl.2.3-CD) Pyrene 163. u 
53-70-3 Dibenz (A,H) Anthracene 128. -u 
191-24-2 BenzofG.H.I) Pervlene 224. u 
215-53-7 Dibenz (A. C) Anthracene 123. u 

FORM I SV-1 1/37 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3278-01 98 134 102 
2 3278-02 108 143 103 
3 3278-03 116 * 137 118 
4 BLK-01 100 121 113 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3284X292 Lab Sample ID: BLK-01 

Date Extracted: 01/11/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 01/20/89 Time Analyzed: 13:06 

Matrix: (soil/water) WATER Level: (low/med) MED 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 3278-01 3278-01 S3278X274 01/17/89 
2 3278-02 3278-02 S3278X275 01/17/89 
3 3278-03 3278-03 S327SX288 01/18/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

ELK-01 
Lab Name: PMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3278 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S3284X292 

Date Received: 01/10/89 

Date Extracted: 01/11/89 

Date Analyzed: 01/20/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2 . 3-Benzofuran 408. U 
496-11-7 2 , 3-Dihvdroindene 112. U 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene 520. U 

4565-32-6 Benzo fB1 Thiophene 72. U 
91-22-5 Quinoline 112. U 
120-72-9 IH-Indole 200. U 
91-57-6 2-Methvlnaphthalene 72. U 
90-12-0 1-Methvlnaphthalene 128. U 
92-52-4 Biphenvl 344. U 
208-96-8 Acenaphthvlene 112. U 
83-32-9 Acenaphthene 104. U 
132-64-9 Dibenzofuran 80. U 
86-73-7 Fluorene 80. U 
132-65-0 Dibenzothiophene 88. U 
85-01-8 Phenanthrene 104. U 
120-12-7 Anthracene 88. U 
260-94-6 Acridine 232. U 
86-74-8 Carbazole 152. U 
206-44-0 Fluoranthene 112. U 
129-00-0 Pyrene 112. U 
56-55-3 Benzo fA) Anthracene 200. U 
218-01-9 Chrysene 224. U 
205-99-2 BenzofB) Fluoranthene 200. U 
207-08-9 Benzo(K) Fluoranthene 184. U 
57-97-6 7 ,12-Dimethylbenzanthracene_ 224. u 
192-97-2 Benzo fE) Pyrene 152. u 
50-32-8 Benzo (A) Pyrene 184. u 
198-55-0 Perylene 200. u 
56-49-5 3-Methylcholanthrene 280. u 
193-39-5 Indenod, 2, 3-CD) Pyrene 168. u 
53-70-3 Dibenz fA.H) Anthracene 128. u 
191-24-2 Benzo fG, H.I) Perylene 224. u 
215-58-7 Dibenz f A, C) Anthracene 128. u 

FORI-! I SV-1 1/37 Rev, 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3278 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX269 01/17/89 09:46 
3278-01 S3278X274 01/17/89 15:52 
3278-02 S3278X275 01/17/89 16:41 

FORM V 1/87 Rev, 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3278 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
3278-03 

STDX277 
S3278X288 

01/18/89 
01/18/89 

08:31 
18:15 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3278 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
BLK-01 

STDX291 
S3284X292 

01/20/89 
01/20/89 

09:44 
13:06 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH C0HP0UNII8 

CA8E NO: 
COM|(ACTOR: RNAL. 

lACT NO: —^ 

INSTRUMENT ID: X 
CALIBRATION DATE: 1-16-69 

niNinun RF FOR SPCC IS O. OBO NAXINUN X RSD FOR CCC IS SSX 

LABORATORY ID: STDXSAB 8TDX266 STDXS64 
8TDX269 STDXSAT 

COMPOUND •RF 2. RF 4. RF 24. RF 120. RF 480. AVQ RF XR8D 

2f 3-BENZOFURAN 1. 182 1. 186 0.982 0.929 1. 007 1. 097 11. 2 
Z. 3-DIHYDROINDENE 1. 199 1. 127 0.902 0. 848 0.904 0. 988 14. 9 
IH-INDENE 1. 879 1. 762 1. 463 1. 400 1. 939 1. 607 12. 6 
NAPHTHALENE 2. 997 2. 978 1. 994 1. 871 2. 033 2. 214 19. 6 
BENZO(B)THIOPHENE 1. 737 1. 742 1.376 1. 331 1.432 1. 924 13. 1 
QUINOLINE 0.733 0. 677 0.680 0.784 0. 939 0. 762 14. 1 
IH-INDOLE 0. 872 0. 907 0.826 0. 926 1. 079 0. 921 10. 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14. 1 
1-METHYLNAPHTHALENE 1. 312 1.297 1. OOl 0. 993 1. 030 1. 110 14. 6 
BIPHENYL 1. 798 1. 739 1.370 1.332 1. 419 1. 932 14.3 
ACENAPHTHYLENE 1. 774 1.733 1. 499 1. 493 1. 663 1. 616 9.3 
ACENAPHTHENE 1. 237 1.223 0. 993 0. 961 1. 049 1. 092 11.8 
DIBENZOFURAN 1.898 1.886 1.373 1. 401 1. 487 1. 601 19. 6 
FLUORENE 1.311 1. 379 1. 149 1. 146 1.247 1. 249 8. 1 
DUENZOTHIOPHENE 1. 149 1. 123 0.924 0.892 O. 990 1. 008 11.8 
Pi^ANTHRENE 1. 193 1. 113 0. 904 0. 890 0. 966 1. 009 12.0 
ANTHRACENE 0.962 1.049 0.869 0.884 0. 984 0. 990 7. 7 
ACRIDINE 0. 810 0. 812 0.949 0. 692 0.738 0. 712 19.7 
CARBAZOLE 0.999 1.009 0.764 0. 793 0.889 0. 882 11.7 
FLUORANTHENE 1. 206 1.240 0.944 0. 936 1. 013 1. 068 13. 6 
PYRENE 1. 398 1. 298 O. 932 0. 903 0. 978 1. 094 20. 1 
BENZO(A > ANTHRACENE 1. 249 1. 407 0.993 1. 019 0. 990 1. 131 16. 6 
CHRYSENE 1. 643 1. 468 1. 097 1. 014 0. 966 1. 230 24. 8 
BENZO(B)FLUORANTHENE 1. 201 1. 979 0. 991 0. 972 1. 014 1. 191 22.2 
BENZO(K)FLUORANTHENE 1. 968 1.860 1. 400 1. 321 1. 292 1. 488 19. 7 
7.12-DlMETHYLBENZANTHRACENE 0. 620 0.628 0.471 0. 411 0. 460 0. 918 19. 1 
BENZO(E)PYRENE 1.870 1.728 1. 106 1.099 1. 048 1. 362 29. 9 
BENZO(A)PYRENE 1.301 1.280 0. 994 0. 936 0.976 1. 089 16.8 
PERYLENE 1. 239 1. 197 0. 914 0. 929 0.961 1. 040 14.2 
3-METHYLCHOLANTHRENE • 0. 000 0. 938 0. 423 0. 444 0. 469 0. 469 10. 7 
INDENO(I. 2* 3-CD)PYRENE 1. 413 1. 920 1. 072 1. 066 1. 130 1. 240 17. 0 
OIBENZ(A. C)ANTHRACENE 0. 943 1.318 0. 892 0. 869 0. 909 0. 977 19. 7 
DXBENZ(A. H>ANTHRACENE 0. 943 1. 318 0. 892 0. 869 0. 909 0. 977 19. 7 
BENZO(G« H. I>PERYLENE 1. 296 1.367 0.969 0. 944 0.986 1. 112 18. 1 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND 
7J|Bp - PERCENT RELATIVE STANDARD DEVIATION 
CW - CALIBRATION CHECK COMPOUNDS(*) • - NOT DETECTABLE AT LOU LEVEL 

ix>rTV\ 



CASE NO: 
CONTRACTOR: RMAL 
C^RACT NO: 
INffTRUMENT ID: X 

CONTINUING CALIBRATION CHECK 
PAH COnPOUNDS 

1-17-J CALIBRATION DATE: 
TIME: 09:46 
LABORATORY ID: STDX269 
INITIAL CALIBRATION DATE: 1-16-

MINIMUM RF FOR SPCC IS 0. OSO MAXIMUM ZD FOR CCC IS 

COMPOUND AVG RF RF 4. % DIFF 

2, 3-BENZOFURAN 1. 097 1. 037 1. 8 
2,3-D1HYDROINDENE 0. 988 0. 997 -0. 9 
IH-INDENE 1. 607 1. 929 4.8 
NAPHTHALENE 2. 214 2. 198 0. 7 
BENZO(B)THIOPHENE 1. 924 1. 426 6. 3 
QUINOLINE 0. 762 0. 998 26. 7 
IH-INDOLE 0. 921 0. 637 30. 8 
2-METHYLNAPHTHALENE 1. 086 1. 042 4. 0 
1-METHYLNAPHTHALENE 1. 110 1. 062 4. 3 
BIPHENYL 1. 932 1. 394 11. 9 
ACENAPHTHYLENE 1. 616 1. 398 13. 4 
ACENAPHTHENE 1. 092 1. 002 8. 2 
DIBENZOFURAN 1. 601 1. 338 16. 4 
FLUORENE 1. 249 1. 121 9. 9 
DIBENZOTHIOPHENE 1. 008 0. 876 13. 0 
PHENANTHRENE 1. 009 0. 889 11.9 
ANTHRACENE 0. 990 0. 790 16. 8 
AfiglDINE 0. 712 0. 919 27. 7 
(WBAZOLE 0.882 0. 647 26. 6 
FLUORANTHENE 1. 068 0. 921 13. 6 
PYRENE 1. 094 1. 001 8. 9 
BENZO(A}ANTHRACENE 1. 131 0. 916 19. 0 
CHRYSENE 1. 230 1. 181 3. 9 
BENZO(B)FLUORANTHENE 1. 191 0. 969 16. 1 
BENZO(K)FLUORANTHENE 1. 488 1. 208 18. 7 
7, 12-DIMETHYLBENZANTHRACENE 0. 918 0. 406 21. 9 
BENZO(E)PYRENE 1. 362 1. 304 4. 2 
BENZO<A)PYRENE 1. 089 0. 824 24. 3 
PERYLENE 1. 040 0. 818 21. 3 
3-METHYLCHOLANTHRENE 0. 469 0. 227 91. 9 
INOENO<1.2. 3-CO}PYRENE 1. 240 0. 924 29. 4 
DIBENZ < A.C}ANTHRACENE 0. 977 0. 669 31. 9 
DIBENZ(A.H)ANTHRACENE 0. 977 0. 669 31. 9 
BENZO(G. H. I}PERYLENE 1. 112 0. 946 14. 9 

9^' ^ » 

AVO RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(« 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS{») # - NOT DETECTABLE AT LOW LEVEL-



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CASE NO: 
CONTR ACTOR: RMALu 
C—TRACT NO; —«&-

RUMENT ID: X 

CALIBRATION DA'.E: 1-18-89 
TIME: 08:31 
LABORATORY ID: STDXa77 
INITIAL CALIBRATION DATE: 1-16-89 

MINIMUM RF FOR SPCC IS 0. 050 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. % biFF 
2< 3-BENZOFURAN 1. 057 1. 033 2. 2 
2. 3-DIHYDROlNDENE 0. 988 0. 967 2. 1 
IH-INDENE 1. 607 1. 562 2. 7 
NAPHTHALENE 2. 214 2. 469 -11. 4 
BENZO(B)THIOPHENE 1. 524 1. 461 4. 1 
QUINGLINE 0. 762 0. 719 5. 7 
IH-INDOLE 0. 921 0. 849 7. 7 
2-METHYLNAPHTHALENE 1. 086 1. 051 3. 2 
1-METHYLNAPHTHALENE 1. 110 1. 049 5. 4 
B1PHENYL 1. 532 1. 446 5. 5 
ACENAPHTHYLENE 1. 616 1. 460 9. 6 
ACENAPHTHENE 1. 092 1. 003 8. 1 
DIBENZOFURAN 1. 601 1. 549 3. 2 
FLUORENE 1. 245 I. 089 12. 5 
DIBENZOTHIOPHENE 1. 008 0. 908 9. 8 
PHENANTHRENE 1. 005 0. 908 9. 6 
ANTHRACENE 0. 950 0. 827 12. 8 
ACRIOINE 0. 712 0. 663 6. 9 
CARBAZOLE 0. 882 0. 818 7. 3 
FLUORANTHENE 1. 068 0. 941 11. 8 
PYRENE 1. 094 0. 966 11. 6 
BENZO(A)ANTHRACENE 1. 131 0. 979 13. 5 
CHRYSENE 1. 230 1. 060 13. 7 
BENZO(B)FLUORANTHENE 1. 151 0. 951 17. 3 
BENZO < K > FLUORANTHENE 1. 488 1. 184 20. 4 
7, 12-DIMETHYLBENZANTHRACENE 0. 518 0. 445 13. 9 
'•~^'ZD(E)PYRENE 1. 362 1. 220 10. 4 

:0<A)PYRENE 1. 089 0. 881 19. 0 
{'LENE 1. 040 0. 827 20. 5 

j-itETHYLCHOLANTHRENE 0. 469 0. 314 32. 9 
INDENO(1, 2/3-CD)PYRENE 1. 240 0. 904 27. 0 
DIBENZ(A. C)ANTHRACENE 0. 977 0. 696 28. 7 
DIBENZ(A, H)ANTHRACENE 0. 977 0. 696 28. 7 
BENZO (G. H/ DPERYLENE 1. 112 0. 864 22. 2 

CCC SPCC 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(*« 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(») « - NOT DETECTABLE AT LOW LEVEL 



CA^E NO: 
•RACTOR: RMAU 

L j'RACT NO: 
INSTRUMENT ID: X 

CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CALIBRATION DATE: 1-20-89 
TIME: 09:44 
LABORATORY ID: STDX291 
INITIAL CALIBRATION DATE: 1-16-89 

MINIMUM RF FOR SPCC IS 0. 050 MAXIMUM 'AD FOR CCC IS 35% 

COMPOUND 

2i 3-BENZOFURAN 
2.3-DIHYDROINDENE 
IH-INDENE 
NAPHTHALENE 
BENZO(B}THIOPHENE 
QUINCLINE 
IH-INDOLE 
2-METHYLNAPHTHALENE 
1-METHYLNAPHTHALENE 
B1PHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
DIBENZOTHIOPHENE 
PHENANTHRENE 
AMTHRACENE 

CARBAZOLE 
FLUORANTHENE 
PYRENE 
BENZO(A}ANTHRACENE 
CHRYSENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
7.12-DIMETHYLBENZANTHRACENE 
BENZO(E)PYRENE 
BENZO(A}PYRENE 
PERYLENE 
3-METHYLCHOLANTHRENE 
INDENO (1,2. 3-CD ) PYRENE 
OIBENZ(A. C)ANTHRACENE 
DIBEiNZ(A, H)ANTHRACENE 
BENZO(G, H. I)PERYLENE 

AVO RF RF 4. % DIFF 

1. 057 1. 214 -14. 8 
0. 988 1. 087 -9. 9 
1. 607 1. 832 -14. 0 
2. 214 2. 347 -5. 9 
1. 524 1. 601 -5. 0 
0. 762 0. 947 -24. 1 
0. 921 1. 158 -25. 7 
1. 086 1. 045 3. 7 
1. 110 1. 049 5. 5 
1. 532 1. 455 5. 0 
1. 616 1. 615 0. 0 
1. 092 1. 131 -3. 6 
1. 601 1. 545 3. 5 
1. 245 1. 215 2. 3 
1. 008 0. 985 2. 2 
1. 005 0. 998 0. 7 
0. 950 0. 944 0. 6 
0. 712 0. 721 -1. 2 
0. 882 0. 962 -9. 0 
1. 068 0. 953 10.7 
1. 094 0. 967 11. 6 
1. 131 1. 264 -11. 6 
1. 230 1. 289 -4. 8 
1. 151 1. 048 8. 9 
1. 488 1. 561 -4. 9 
o. 518 0. 515 0. 5 
1. 362 1. 275 6. 4 
1. 089 1. 002 7. 9 
1. 040 0. 944 9. 2 
0. 469 0. 403 14. 0 
1. 240 0. 950 23. 3 
0. 977 0. 730 25. 2 
0. 977 0. 730 25. 2 
1. 112 0. 906 18. 5 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(•« 
y.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(«) # - NOT DETECTABLE AT LOW LEVEL 

"321 
9 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3278 

Lab File ID (Standard): STDX269 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/17/89 

Time Analyzed: 09:46:00 

IS#1 (ACN) 
AREA # 

IS #2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 33913. 57260. 31621. 

UPPER LIMIT 67826. 114520. 63242. 

LOWER LIMIT 

SAMPLE NO. 

16956. 28630. 15810. 

3278-01 
3278-02 

29843. 
29843. 

51534. 
50389. 

35099. 
32570. 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev, 

FORM VIII SV-2 



8C 
SEMIVOLATILE "INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3278 

Lab File ID (Standard): STDX277 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/18/89 

Time Analyzed: 08:31:00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 66305. 114238. 72657. 

UPPER LIMIT 132610. 228476. 145314. 

36328. LOWER LIMIT 33152. 57119. 

145314. 

36328. 

SAMPLE NO. 

3278-03 56359. 95960. 55219. 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3278 

Lab File ID (Standard): STDX291 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 01/20/89 

Time Analyzed: 09:44:00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 109775. 184944. 73592. 

UPPER LIMIT 219550. 369888. 147184. 

LOWER LIMIT 54887. 92472. 36796. 

SAMPLE NO. 

BLK-01 109775. 184944. 73592. 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



Rocky Mountain 
Analytical Laboratory 

^Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

March 13. 1989 

Enseco - RMAL Project Number 003557 

Introduction 
Six aqueous samples were received at Rocky Mountain Analytical Laboratory 

on February 7, 1989. The samples were logged in under RMAL project number 
003557. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. Sample GAC-SLPlOFBD-020589 was extracted and held 
per the 1989 QAPP. All other samples were analyzed for part-per-trillion 
(ppt) polynuclear aromatic hydrocarbons. 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

Due to an interference in the matrix of sample 3557-03, the recovery of 
D8-Naphthalene exceeded the upper control limit. The presence of this 
interference has been confirmed by evaluating chromatographic peak shapes and 
ion intensities of the surrogate. Since this interference is specific to the 
surrogate, it has not affected the quantitation of target compounds. 

Samples 3557-01, OlDUP, 02, 03, OlMS and Blk 2/08 showed compounds out of 
control limits for secondary ion confirmation. In some instances a compound 
may still be determined to be present in a sample after close inspection of 
the data by the analyst. Supportive data includes mass chromatograms maxima 
at the same scan for primary and secondary ions, as well as discernible 
quantitation interference with the secondary ion. These compounds are flagged 
with an asterisk (*) on the data sheets (FORM I). 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax- 303/431-7171 



Case Narrative-Enseco-RMAL #3557 
&March 13, 1989 
-Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; Date: CS/QAL 
Audrey ^rniero 
Data CoDxrol 

Approved /Ijk:Date: ̂ 
Rebecca Williams '' 
Client Service Representative 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 

003557-0001-SA GAC SLPlOT-020689 
003557-0001-DU GAC-SLPlOTD-020689 
003557-0001-MS GAC SLPlOTMS-020689 
003557-0002-SA GAC SLPIOCI-020689 
003557-0003-SA GAC-SLPlOFB-020689 
003557-0003-DU GAC SLPlOFBD-020689 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 06 FEB 89 13:45 07 FEB 89 
AQUEOUS 06 FEB 89 14:00 07 FEB 89 
AQUEOUS 06 FEB 89 13:45 07 FEB 89 
AQUEOUS 06 FEB 89 13:45 07 FEB 89 
AQUEOUS 06 FEB 89 13:30 07 FEB 89 
AQUEOUS 06 FEB 89 13:30 07 FEB 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

3557-01 

SDG No.: N/A 

Lab Sample ID: 2611-01 

Lab File ID: S3557X402 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2. S-Dihydroindene 9.7 B 
95-13-6 IH-Indene 1.1 B 
91-20-3 Naphthalene 3.7 

4565-32-6 Benzo (B) Thiophene 1.0 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 2.9 B 
90-12-0 —1-Methvlnaohthalene 1.7 B 
92-52-4 Biohenvl 1.5 J * 
208-96-8 Acenaphthvlene 1.8 
83-32-9 Acenaphthene 3.8 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 2.7 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 2.9 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.5 B 
129-00-0 Pvrene 1.5 B 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chry sene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo (E) Pvrene 1.9 U 
50-32-8 Benzo (A) Pyrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3 -Meth v 1 cho 1 anthr ene 3.5 U 
193-39-5 Indeno f 1.2.3-CD^ Pvrene 2.1 U 
5 3 -70-3 Dibenz (A. H) Anthracene 1.6 U 

191-24-2 Benzo fG. H.I) Pervlene 2.8 U 
215-58-7 Dibenz (A, C) Anthracene 1.6 U 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

3557-OlDUP 

SDG No.: N/A 

Lab Sample ID: 3557-OlDUP 

Lab File ID: S3557X403 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

89-6 
11-7 
-13-6 
•20-3 
•32-6 
22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
•64-9 
-73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
•24-2 
•58-7 

2,3-Benzofuran_ 
2,3-Dihydroindene 
IH-Indene " 
Naphthalene_ 
Benzo(B)Thiophene_ 
Quinol ine ] 
IH-Indole 
2 -Methylnaphthalene_ 
1-MethyInaphthalene" 
Biphenyl_ 
Acenaphthylene_ 
Acenaphthene 
Dibenzofuran 
Fluorene 
Dibenzothiophene_ 
Phenanthrene 
Anthracene 
Acridine 
Carbazole 
Fluoranthene_ 
Pyrene_ 
Benzo(A)Anthracene_ 
Chrysene_ 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
7,12-Dimethylbenzanthracene_ 
Benzo(E)Pyrene 
Benzo(A)Pyrene 
Perylene_ 
3-Methy1cho1anthrene 
Indeno(1,2,3-CD)Pyrene_ 
Dibenz(A,H)Anthracene_ 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene__ 

5.1 U 
24. B 
1.5 B 
4.5 J B 
2.5 
1.4 U 
2.5 U 
3.0 B 
2.4 B 
2.6 J 
5.0 

11. 
1.6 
7.1 
0.8 J 
3.1 B 
1.1 U 
2.9 U 
1.9 U 
2.1 B 
2.0 B 
2.5 U 
2.8 U 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

* = Compound does not meet secondary ion comfirmation criteria. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code; ENSECO Case No.: 3557 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

3557-02 

SDG No.: N/A 

Lab Sample ID: 3557-02 

Lab File ID: S3557X405 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Ben2ofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 17. B 
95-13-6 IH-Indene 2.5 B 
91-20-3 Naphthalene 3.7 J B * 

4565-32-6 Benzo (B) Thioohene 8.2 
91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 3.0 * 

91-57-6 2-Methvlnaphthalene 2.8 B * 
90-12-0 1-Methvlnaphthalene 1.5 J B 
92-52-4 Biphenvl 0.8 J 
208-96-8 Acenaphthvlene 2.4 
83-32 -9 Acenaphthene 6.5 
132-64-9 Dibenzofuran 1.5 * 

86-73-7 Fluorene 2.2 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthr ene 2.2 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.3 J B 
129-00-0 Pvrene 1.4 B * 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99T2 Benzo (B) Fluoranthene 2.5 u -
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo (E) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3 -Meth v Icholanthrene 3.5 U 
193-39-5 Indeno(l,2,3-CD) Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 U 
191-24-2 BenzorG.H.I) Pervlene 2.8 U 
215-58-7 Dibenz r A. C) Anthracene 1.6 U 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

3557-03 

SDG No.: N/A 

Lab Sample ID: 3557-03 

Lab File ID: S3557X406 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 7.9 B 
95-13-6 IH-Indene 2.3 B * 
91-20-3 Naohthalene 15. B * 

4565-32-6 Benzo r B) Thiophene 0.9 U 
91-2 2-5 Quinol ine 1.6 
120-72-9 IH-Indole 1.5 J * 
91-57-6 2-Methvlnaohthalene 13. B * 
90-12-0 1-Methvlnaphthalene 7,3 B 
92-52-4 Biohenvl 2.5 J * 
208-96-8 Acenaohthvlene 1.5 * 
83-32-9 Acenaphthene 0.6 J 
132-64-9 Dibenzofuran 2.0 * 

86-73-7 Fluorene 2.6 
132-65-0 Dibenzothioohene 1.2 
85-01-8 Phenanthrene 7.1 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 * 

206-44-0 Fluoranthene 1.6 B 
129-00-0 Pyrene 2.1 B * 
56-55-3 Benzof A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 U 
207-08-9 BenzoCK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo (E) Pyrene 1.9 u 
50-32-8 Benzo CA) Pyrene 2.3 u 
198-55-0 Perylene 2.5 u 
56-49-5 3-Methylcholanthrene 3.5 u 

193-39-5 Indeno (1.2.3-CD) Pyrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo (G.H. I) Perylene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE. ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

3557-OlMS 

SDG No.: N/A 

Lab Sample ID: 3557-OlMS 

Lab File ID: S3557X404 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 14. B 
95-13-6 IH-Indene 9.6 B SP 
91-20-3 Naphthalene 12. B SP 

4565-32-6 Benzo f B) Thiophene 1.5 * 

91-22-5 Quinoline 14. SP 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-MethvlnaDhthalene 14. B SP 
90-12-0 1 -Methvlnaohthalene 2.1 B 
92-52-4 Biohenvl 1.4 J 
208-96-8 Acenaohthvlene 2.8 
83-32-9 Acenaohthene 6.3 
132-64-9 Dibenzofuran 1.5 * 

86-73-7 Fluorene 16. SP 
132-65-0 Dibenzothioohene 1.1 u 
85-01-8 Phenanthrene 2.7 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.7 B 
129-00-0 Pvrene 1.7 B 
56-55-3 Benzof A) Anthracene 2.5 U 
218-01-9 Chrvsene 9.9 SP 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 

192-97-2 Benzo fE) Pvrene 2.4 SP * 
50-32-8 BenzofA) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3 -Me th vl cho 1 anthr ene 3.5 u 

193-39-5 Indenofl. 2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A, H) Anthracene 1.6 u 

191-24-2 BenzorG. H.I) Pervlene 2.8 U 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

* = Compound does not meet secondary ion confirmation criteria. 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3557-01 91 108 67 
2 3557-OlDUP 107 116 84 
3 3557-OlMS 88 110 82 
4 3557-02 98 116 80 
5 3557-03 110 * 127 95 

BLK-01 92 57 11 

31 (NAP) = D8-NAPHTHALENE 
82 (FLU) = DIO-FLUORENE 
S3 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No.; N/A 

Matrix Spike - EPA Sample No.: 3557-01 

COMPOUND 
SPIKE 
ADDED 
(ng/L) 

SAMPLE 
CONCENTRATION 

(ng/L) 

MS 
CONCENTRATION 

(ng/L) 

MS 
% 
REC 

IH-Indene 1-0 1.1 9.6 85 
Naphthalene 10 3.7 12. 83 
Quinolene 10 0.0 14. 140 
2-Methylnaphthalene_ 10 2.9 14. ino 
Fluorene 10 2.7 16. 130 
Chrvsene 10 0.0 9.9 99 
Benzo fE)Pvrene . 10 0.0 2.4 24 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 3557-01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2,3-Dihvdroindene 9.7 24. 85 
IH-Indene 1.1 1.5 31 
Naphthalene 3.7 4-5 20 
Benzo(B)Thioohene 1.0 2.5 86 
2-Methylnaphtha1ene 2.9 3.0 3.4 
1-Methy1naphtha1ene 1.7 2.4 34 
Biohenvl 1.5 2.6 54 
Acenaphthene 3.8 11. 97 
Fluorene 2.7 7.1 90 
Phenanthrene 2.9 3.1 6.7 
Fluoranthene 1.5 2.1 33 
Pvrene 1.5 2.0 28 

COMMENTS: 

FORM III SV-1 1/87 Rev, 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3557X401 Lab Sample ID: BLK-01 

Date Extracted: 02/08/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 02/20/89 Time Analyzed: 12:56 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 3557-01 3557-01 S3557X402 02/20/89 
2 3557-OlDUP 3557-OlDUP S3557X403 02/20/89 
3 3557-OlMS 3557-OlMS S3557X404 02/20/89 
4 3557-02 3557-02 S3557X405 02/20/89 
5 3557-03 3557-03 S3557X406 02/20/89 

COMMENTS: 

page l of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ' 

Lab Name: PNAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3557 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

ELK-01 

SDG No.: N/A 

Lab Sample ID: BLK-01 

Lab File ID: S3557X401 

Date Received: 02/07/89 

Date Extracted: 02/08/89 

Date Analyzed: 02/20/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

89-6 
-11-7 
13-6 
20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
-64-9 
-73-7 
•65-0 
•01-8 
•12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
•24-2 
•58-7 

2,3-Benzofuran_ 
2,3-Dihydroindene 
IH-Indene " 
Naphthalene, 
Benzo(B)Thiophene, 
Quinoline 
IH-Indole 
2-Methylnaphthalene_ 
1-Methylnaphthalene^ 
Biphenyl, 
Acenaphthylene, 
Acenaphthene ^ 
Dibenzofuran 
Fluorene 
Dibenzothiophene, 
Phenanthrene 
Anthracene 
Acridine 
Carbazole 
Fluoranthene, 
Pyrene ^ 
Benzo(A)Anthracene, 
-Chrysene, 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
7,12-Dimethylbenzanthracene, 
Benzo (E) Pyrene 
Benzo(A)Pyrene 
Perylene, 
3-Methylcholanthrene, 
Indeno(1,2,3-CD)Pyrene, 
Dibenz(A,H)Anthracene_ 
Benz o (G, H, I) Pery 1 ene 
Dibenz(A,C)Anthracene 

5.1 U 
2.2 
1.0 
4.2 J 
0.9 U 
1.4 U 
2.5 U 
2.7 
1.5 J 
4.3 U 
1.4 U 
1.3 U 
1.0 U 
1.0 U 
1.1 U 
2.0 
1.1 U 
2.9 U 
1.9 U 
0.9 J 
1.0 J 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 u 
2.1 u 
1.6 U 
2.8 u 
1.6 U 

Compound does not meet secondary ion confizrmation criteria. 

FORM I SV-l 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3557 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX396 02/20/89 07:59:00 
BLK-01 S3557X401 02/20/89 12:56:00 
3557-01 S3557X402 02/20/89 13:46:00 
3557-OlDUP S3557X403 02/20/89 14:36:00 
3557-OlMS S3557X404 02/20/89 15:26:00 
3557-02 S3557X405 02/20/89 16:15:00 
3557-03 S3557X406 02/20/89 17:04:00 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH ' COMPOUNDS 

CASE NO. INSTRUMENT ID. X .j/, 
"HNTRACTOR; RMAL. CALIBRATION DATE: 01-16-39 

MTRACT NO: 
ff 

MINIMUM RF FOR SPCC IS 0. OSO MAXIMUM 7. RSu FDR CCC-IS 3SX 

LABORATORY ID: STDX268 STDX266 S7DX33B 
STDX265 STDX267 

COMPOUND RF 2. RF 4. RF 24. RF 120. RF 430. AV6 RF 7JRST3 

2> 3-5E?JZaFURAN 1 _ 182 1. 186 0. 9S2 0. 929 1 007 1. 057 11.2 
2. 3-DIHYDROINDENE 1. 139 1. 127 0. 902 0. 843 0. 904 0. 938 14. 5 
IH-INDENE 1. 873 I. 762 1. 463 « 

X . 400 1. 333 1. 607 12. c 
NAPHTHALENE 2. 597 2. 378 1. 994 1. 371 2. 033 2. 214 13. 6 
BENZO(B}THIOPHENE 1. 737 I. 742 1. 376 1. 331 1. 432 1. 324 13. 1 
QUINCLINE 0. 733 0. 677 0. 630 0. 734 0. 939 0. 762 14. I 
IH-INDOLE 0. 872 0. 907 0. 326 0. 926 1. 073 0. 921 10. 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 933 1. 016 1. 086 14 1 
1-METHYLNAPHTHALENE 1. 312 1. 237 1. 001 0. 953 1. 030 1. 110 14. 6 
BIPHENYL 1. 798 1. 739 1. 370 1. 332 1. 419 1. 332 14. 3 
ACENAPHTHYLENE 1. 774 I. 733 1. 439 1. 433 1. 663 1. 616 9. 3 
ACENAPHTHENE 1. 237 1. 323 0. 993 0. 961 1. 043 1. 092 11. 8 
DIBENZOFURAN I. 858 I. 886 1. 373 1. 401 1. 487 1. 601 13. 6 
FLUORENE I. 311 'l. 373 1. 143 1. 146 1. 247 1. 243 8. I 
DIBENZOTHIOPHENE 1. 149 1. 123 0. 924 0. 892 0. 930 1. 008 11.8 
ENANTHRENE 1. 133 1. 113 0. 904 0. 890 0. 966 1. 003 12.0 
4THRACENE 0. 962 1. 049 0. 869 0. 884 0. 984 0. 930 7. 7 

ACRIDINE 0. 810 0. 812 0. 349 0. 632 0. 738 0. 712 13. 7 
CARBAZOLE 0. 935 1. 009 0. 764 0. 793 0. 889 0. 882 11. 7 
FLUORANTHENE 1. 206 1. 240 0. 944 0. 936 1. 013 1. 068 13. 6 
PYRENE 1. 398 1. 238 0. 932 0. 903 0. 978 1. 094 20. 1 
BENZO(A > ANTHRACENE I. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 
CHRYSENE 1. 643 1. 468 1. 037 1. 014 0. 966 1.230 24.8 
BENZO(B)FLUORAm-HENE ' 1. 201 1. 379 0. 991 0. 972 1. 014 1. 131 22.2 
BENZO(K)FLUORANTHENE 1. 368 1. 860 1. 400 1. 321 1. 292 1. 488 13. 7 
7, 12-DIMETHYLBENZANTHRACENE 0. 620 0. 628 0. 471 0. 411 0. 460 0. 318 19. 1 
BENZO(E}PYRENE 1. 870 1. 728 1. 106 1. 039 1. 048 1.362 29. 3 
BENZO<A)PYRENE I. 301 1. 280 0. 934 0. 936 0. 976 1. 089 16. 8 
PERYLENE I. 239 1. 137 0. 914 0. 929 0. 961 1.040 14. 2 
3-METHYLCHOLANTHRENE # 0. 000 0. 338 0. 423 0. 444 0. 469 0. 469 10. 7 
INDENOd. 2< 3-CO} PYRENE 1. 413 1. 320 1. 072 1. 066 1. 130 1. 240 17. 0 
DIBENZ(A> C> ANTHRACENE 0. 943 I. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
DIBENZ(A. H) ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
BENZO(G,H,I)PERYLENE 1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 IS. 1 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PS.RFORMANCE CHEC'^ COMPOUND ( 
v,RSD - PERCENT RELATIVE STANDARD DEVIATION 
:c - CALIBRATION CHEC!< CCMPOUNDSt*) # - NOT DETECT.iBLE AT LOW LEVEL 



252? 
RMAL 

CASE NO; 
CONTRACTOR: 
CONTRACT NO: -
If RUMENT ID; 

CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

CALIBRATION DATE: 02-20-B9 
TIME: 07:39 
LABORATORY ID: STDX396 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. 030 MAXIMUM %D FOR CCC IS 

COMPOUND AVG RF RF 4. 7. DIFF 

2< 3-BENZOFURAN 1.037 1. 094 -3. 3 
2. 3-DIHYDROINDENE 0. 988 0. 974 1. 3 
IH-INDENE 1.607 1. 391 0. 9 
NAPHTHALENE 2. 214 2. 633 -19. 8 
BENZO(B)THIOPHENE 1. 324 1. 479 2. 9 
QUINOLINE 0. 762 0. 794 -4. 1 
IH-INDOLE 0. 921 0. 864 6. 1 
2-METHYLNAPHTHALENE 1. 086 1. 024 3. 7 
1-METHYLNAPHTHALENE 1. 110 1. 073 3. 3 
BIPHENYL 1. 532 1. 720 -12. 3 
ACENAPHTHYLENE 1. 616 1. 403 13. 0 
ACENAPHTHENE 1. 092 0. 976 10. 6 
3IBENZ0FURAN 1. 601 1. 303 6. 1 
FLUORENE 1. 245 1. 127 9. 4 
DIBENZOTHIOPHENE 1. 008 0. 902 10. 3 
==HENANTHRENE 1. 003 0. 918 8. 6 
ANTHRACENE 0. 930 0. 773 18. 3 
ACRIDINE 0. 712 0. 309 28. 4 
C^AZOLE 0. 882 0. 860 2. 4 
FV>FANTHENE 1. 068 0. 902 13. 4 
PYRENE 1. 094 0. 894 18. 2 
BENZO(A)ANTHRACENE 1. 131 1. 183 -4. 3 
CHRYSENE 1. 230 1. 276 -3. 7 
BENZO(B)FLUORANTHENE 1. 131 1. 343 -16. 6 
BENZO < K)FLUORANTHENE 1. 488 1. 387 6. 8 
7, 12-DIMETHYLBENZANTHRACENE 0. 318 0. 304 2. 7 
BENZO(E)PYRENE 1. 362 1. 414 -3. 7 
BENZO(A>PYRENE 1. 089 0. 964 11. 3 
PERVLENE 1. 040 0. 902 13. 3 
B-METHYLCHOLANTHRENE 0. 469 0. 314 32. 9 
INDENOd. 2, 3-CD) PYRENE 1. 240 0. 992 19. 9 
DIBENZ(A» C)ANTHRACENE 0. 977 0. 843 13. 7 
DIBENZ(A. H)ANTHRACENE 0. 977 0. 843 13. 7 
BENZO (G.H. DPERYLENE 1. 112 0. 941 13. 3 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(•*) 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS<*) # - NOT DETECTABLE AT LOW LEVEL 

rcjzm 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3557 

Lab File ID (Standard): STDX396 

Instrument ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 02/20/89 

Time Analyzed: 07:59:00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 401605 654561 341364 

UPPER LIMIT 803210 1309122 682728 

LOWER LIMIT 200802 327280 170682 

SAMPLE NO. 

BLK-01 
3557-01 
3557-OlDUP 
3557-OlMS 
3557-02 
3557-03 

344000 
300000 
290000 
313000 
314000 
335000 

534000 
476000 
452000 
504000 
491000 
529000 

359000 
365000 
342000 
353000 
366000 
400000 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BEN20(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4955 Yarrow Street 
Arviida, Colorado 80002 
303/421-6611 FacsifnUe: 303/431-7171 

No. 70Bfi 
SAMPLE SAFE" CONDITIONS 

Seam 

Attn: 

Enseco Client ^/7y cr/"—^ 

Project 

1. Packed by. 

2 Seal Intact Upon Raceipt by Sampling Co.: 

3 Condition of Contents: 

Yes No 

Sampling Go. 

Sampling Site 

Team Leader. 

4. Sealed for Shipping by. _ 

5. Initial Contents Temp 

6 Sampling Status. Done 

°C Seal If 

Continuing Until 

7 Seal Intact Upon Receipt by Laboratory, 

e Contents Temperature Upon Receipt by Lab _ 

9 Condition ol Contents: 

T 
No 

z: 
Pate Time Sample ID/Description Sample Type No. Containers Analysis Paramelers Remarks 

7^ 'ad 
6A<!--SLPIQT- o>o\ff Lr_^ ol 

CT A» rSl^ 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by. (signed) Date Time Delivered to Shipper by. 

SHIPPING DETAILS 

Method of Shipment: -

—- .S:\v\e£^^it Received lor Lab:. 

Airbill If ^ 

Dale/Time. 

Enseco Project No. 3^? 
White and Pink Copies to Lab Yellow to Sampler SS-OOI 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
*1955 Yanuw Sireei 
Arviida, Gilorado 80002 
303/*l21 -6611 Facsimile. 303/<l31 -7171 

Attn: 

No. 7067 
SAMPLE SAFE'* CONDITIONS 

seal# ^ 

Enseco Client 

Project 

<^r?y ri/~ S/ 

1. Packed by 

2. Seal Intact Upon Receipt by Sampling Co -

3. Condition of Contents: 

Yes No 

Sampling Co. 

Sampling Site 

Team Leader _ 

4. Sealed for Sfilpping by: _ 

5. Initial Contents Temp.: 

6. Sampling Status* Dona 

'C Seal 11 

Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

B. Contents Temperature Upon Receipt by Lab* 

9 Condition of Contents 

No 
tf 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 

V'. 'Mr 
C»PKC ^<,9 \0 f- Tec ~0>ec.ff /L^ t/> / -roc 
d/K_ SLPtor -TtfC-- ' / :rbc^ -" 1 

) <S4c SLfito df Toe. . Oa-Oi^S-f 'i ftfiCrx / •,^fS ' 
6LP/0 tt'6»oC,if U Lr. ii? - A+iY *" 

6 
—• M-anrcn—rrr*'~^ 

/Hfi i -<"« • rr ! . . , ' 

1 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquisfied by: (signed) Received by: (signed) Date Time Delivered to Sftipper by: 

_ SHIPPING DETAILS 

Metfiod of Sfiipment 

Received for Lab:. 

Enseco Project No. 

. Airblff # 7^/P/^ 

Date/Time. 

3SSy 

^ Airoiii ff 7 / 

White and Pink Copies to Lab Yellow to Sampler SS-OOl 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY No. 706 
4955 Yariuw Siieet 
Aivaila, Colorado 80002 
303/421-6611 Facsimile. 303/431 7171 

Attn: 

Enseco Client 

Project 

Sampling Co. 

Sampling Site 

Team Leader. 

SAMPLE SAFE" CONDITIONS 

1 Packed by: Seal W 

2 Seel Intact Upon Receipt by Sampling Co.: Yes 

3. Condition ol Contents 

4 Seeled lor Shipping by. 

5 Initial Contents Temp 'C Seel # — 

e Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

8 Contents Temperature Upon Receipt by Lab _ 

No 

^ /O" 
No 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 

/350 Qf^C-^uPtof " OOQg^ Lr A*yain^ 

SLP/O pe- a^^29 Lr 
f t 

' -ppi- - -^<>3 
f r 

6/K. <>LP topao- l,r . c. -»3. 
f t 

CUSTODY TRANSFERS PRIOR TO SHIPPINQ 
Relinquished by: (signed) Received by. (signed) Date Time Delivered to Shipper by: 

_ SHIPPING DETAILS 

.Airbill 8 Method of Shipment: 

Slgned^^3^r. Received (or Lab:. 

Enseco Project No. 

- Signed: Date/Time — 

White and Pink Copies to Lab Yellow to Sampler SS-OOI 



Rocky Mountain 
Analytical Laboratory 

'^'Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

March 7, 1989 

Enseco - RMAL Project Number 003558 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

February 7, 1989. The sample was logged in under RMAL project number 003558. 
A cross reference associating the RMAL sample number to the actual field 
sample number is included. The sample was analyzed for medium level part-per-
trillion (ppt) polynuclear aromatic hydrocarbons. 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below per the 
1989 QAPP. 

PPT PAH 

No problems were encountered in the polynuclear aromatic hydrocarbon 
analysis. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported bv; ilyrixnjj Date:_ ^>hl& 
Audrey Varniero 

Cobti 
Irey yarmero 

Data Cotvcrol 

Approved bv; Date:_ 
Rebecca Williams 
Client Service Representative 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



^Enseoo 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003558-0001-SA GAC-SLPlOF-020689 AQUEOUS 06 FEB 89 13:30 07 FEB 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3558-01 
Lab Name: EMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3558 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 3558-01 

Lab File ID: S3558X399 

Date Received: 02/07/89 

Date Extracted: 02/09/89 

Date Analyzed: 02/20/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 410. U 
496-11-7 2 .3-Dihydroindene 1400. 
95-13-6 IH-Indene 72. U 
91-20-3 Naphtha 1 ene 520. U 

4565-32-6 BenzofBi Thioohene 300. 
91-22-5 Quinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2-MethvlnaDhthalene 72. U 
90-12-0 l-Methvlnaohthalene 120. J 
92-52-4 Biohenvl 310. J 
208-96-8 Acenaohthvlene 610. 
83-32 -9 Acenaphthene 1300. 
132-64-9 Dibenzofuran 370. 
86-73-7 Fluorene 1200. 
132-65-0 Dibenzothiophene 110. 
85-01-8 Phenanthrene 150. 
120-12-7 Anthracene 88. u 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-44-0 Fluoranthene 250. 
129-00-0 Pvrene 230. 
56-55-3 Benz o (A) Anthracene 200. u 

218-01-9 Chrvsene 220. u 
205-99-2 Benzo(B^ Fluoranthene 200. u 
207-08-9 Benzo(K) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 
192-97-2 BenzofE) Pvrene 150. u 
50-32-8 Benzof A) Pvrene 180. u 
198-55-0 Pervlene 200. u 
56-49-5 3 -Me th v 1 chol anthr ene 280. u 
193-39-5 Indeno (1.2.3-CD) Pvrene 170. u 
53-70-3 Dibenz ̂A.HI Anthracene 130. u 
191-24-2 BenzofG.H. I) Pervlene 220. u 
215-58-7 Dibenz (A.C) Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



Lab Name: SHAL 

Lab Code: ENSECO 

2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Contract: N/A 

Case No.: 3558 SAS No.: N/A SDG No.: N/A 

EPA 81 82 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3558-01 92 100 97 
2 BLK-01 94 99 75 

81 (NAP) = D8-NAPHTHALENE 
82 (FLU) = DIO-FLUORENE 
83 (CHR) = D12-CHRY8ENE 

QC LIMITS 
(14-108) -
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II 8V-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3558 SAS No.: N/A SDG No.: N/A 

Lab File ID: S3558X400 Lab Sample ID: BLK-01 

Date Extracted: 02/09/89 Extraction: (SepF/Cont/Sonc) SEPF 

Date Analyzed: 02/20/89 Time Analyzed: 12:06 

Matrix: (soil/water) WATER Level: (low/med) MED 

Instrument ID: X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA 
SAMPLE NO. 

3558-01 

LAB 
SAMPLE ID 

LAB 
FILE ID 

DATE 
ANALYZED 

EPA 
SAMPLE NO. 

3558-01 3558-01 S3558X399 02/20/89 

COMMENTS: 

page 1 of l FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3558 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S3558X400 

Date Received; 02/07/89 

Date Extracted: 02/09/89 

Date Analyzed: 02/20/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2 . 3-Ben2ofuran 410. U 
496-11-7 2,3-Dihvdroindene 110. U 
95-13-6 IH-Indene 72. U 
91-20-3 Naohthalene 520. U 

4565-32-6 Benzo fB) Thioohene 72. U 
91-22-5 Quinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2-Methvlnaohthalene 72. U 
90-12-0 1 -Methvl naohtha 1 ene 130. U 
92-52-4 Biphenvl 340. U 
208-96-8 Acenaohthvlene 110. U 
83-32 -9 Acenaohthene 100. U 
132-64-9 Dibenzofuran 80. U 
86-73-7 Fluorene 80. U 
132-65-0 Dibenzothiophene 88. U 
85-01-8 Phenanthrene 100. U 
120-12-7 Anthracene 88. U 
260-94-6 Acridine 230. U 
86-74-8 Carbazole 150. U 
206-44-0 Fluoranthene 110. U 
129-00-0 Pvrene 110. U 
56-55-3 Benz of A) Anthracene 200. u 
218-01-9 Chrvsene 220. u 
205-99-2 Benzo f B) Fluoranthene 200. u 
207-08-9 Benzo fK) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 
192-97-2 Benzo fE) Pvrene 150. u 
50-32-8 Benzo f A) Pvrene 180. u 
198-55-0 Pervlene 200. u 
56-49-5 3-Methvlcholanthrene 280. u 

193-39-5 Indeno f 1. 2 . 3-CD) Pvrene 170. u 
53-70-3 Dibenz fA.H) Anthracene 130. -u 
191-24-2— Benzo fG.H. 11 Pervlene 220. u 
215-58-7 Dibenz f A. CI Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3558 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
3558-01 
BLK-01 

STDX396 
S3558X399 
S3558X400 

02/20/89 
02/20/89 
02/20/89 

07:59:00 
11:17:00 
12:06:00 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH CONPCUNDS 

V CASE NO: 
CONTRACTOR: RMA 
CONTRACT NO: —A 

INSTRUMENT ID: X . » 
CALIBRATION DATE: 01-16-39 '.^ 

• K-
MINIMUM RF FOR SPCC IS 0. OSO MAXIMUM * RSD FOR CCC IS --_—. 

... 

: LABORATORY ID: STDX268 STDX266 -ST0X338 
STDX263 STDX267 

COMPOUND RF 2.RF 4. RF 24. RF 120. RF 480. -AV6 .RF XRSD CCS! 

2. S-SENZOFURAN 
Z. 3-DIHYDROlNDENE 
IH-INDENE 
NAPHTHALENE 
BENZO(B)THIOPHENE 
QUINQLINE 
IH-INDOLE 
2-METHYLNAPHTHALENE 
I-METHYLNAPHTHALENE 
BIPHENYL 
ACENAPHTHYLENE 
ACENAPHTHENE 
OIBENZOFURAN 

1. 186 0. 982 
1. 127 0. 902 
1. 762 1. 463 
2. 578 I. 994 
I. 742 1. 376 
0. 677 0. 680 
0. 907 0. 826 
1. 230 O. 973 
1.257 1.001 
1. 739 1. 370 
1. 733 1. 459 
1.223 0. 993 

,1.886 1.373 
.^1-375^1-143 

147^^:323^0^924 
iS3^^113'^b-J904 

lAZOLE-
FLUOR ANTHENE 
PYRENE 4;. 

^CHRYSENE 
?i^BENZOCB ) FLUORANTHENE 
"^9ENZ0:Cig^nORANTHR^^ 

vV0.-962'-Cil;049 :f,0.- 869 
>^0.810 .iO^SlZ .,.0-549 

764 
'..944-
932 
.993 
037 
rW 

0 
0 
1 
1 
1. 
0 
0 
0 
0. 
1. 
1. 
0 
1 
1. 

0. 
0. 

\"o. 
0. 
0: 
.1. 
l: 

929 
848 
400 
871 

1. 007' 
0. 904 
1. 333 
2. 033 

331 -1.432 
784 0.937 

1. 073 
1. 016^ 
1. 030 
1.419 
1. 663 
1.043 
1.487 

926 
938 
933 
332 
433 
961 
401 
146 ,1.247, 

1.037 
0. 988 
1.607 
2 214 
1.324 
0.'762-
0:921 
1. 086 
1. 110 
1.332 
1.616 
1.092 
1.601 
1.245 

aCS t2-d>IMETHYLBENZAMTHRACENE-.r^=^0. 620S:0'--S28 '"OZ^Tl 
BENZdCElPYR^E tl870 ?lfl06 
BENZO CA)PYRENE- '/s \-'t. 301 1C280 . 0- 934 

=5 - PERYL£NE•^^-'7^V•--:-^ " TI: •237-''1V157--0. 914 
TIS-METHYLCHOLANTHR^ 1' • 0.000 0.338 ,0.423 

BENZO (C< H« I3PERYLENE 1. 296 1-367 0. 969 

.892^i0-930.>:l. 008 

.'8WIC0-966 5^1. 003 

. 884 "^0.'W " 0.930 

. 632; ̂ 0:73830^712 

.793 '-!^0. 8877CG_-882 
936 "1.013 "1:068 
903 0.978 1.094 
019 .0.990^ 
014 .10. 966. -rli230 

w. 411 :S:0i460JLOjSlS 
'1. 037^ 1^048 -^15362 
0. 936'-5" 0. 976 ii: 089 
0. 929-:0. 961 ̂ ~1: 04O 
0.444 0.469 .0.469 
1- 066--1. 130 :1-240. 
0. 869 0.903 0;977 
0. 869 : 0. 903 • 0. 977 
0.944 0.986 1.212 

11. 2 
14. 3 
12 6 
13. 6 
13. 1 
14. 1 
10.2 
14. 1 
14. 6 
14. 3 
9. 3 

11. 8 
13. 6 
8. I 

11-8 

ftS^T : 
:-htz7 v". 
• 13. 6 

20. 1 
' 16.6 

24.8 
22-2 -

^13..7 
.-I9.-E:^T^ 
^29. 3 ' • 

16. a 
14.2 
10-Tc, 
17.0 
19.7 
19. 7 
IS. 1 -

AVO RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECH COMPOUND (** 
ZRSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECH CCMPOUNDS(») # - NOT DETECTABLE AT LOW LEVEL 

firLm jU^ 



CASE NO; 
CONTRACTOR: 
COIgpACT NO: -
INAUNENT ID: 

CONTINUING CALIBRATION CHECK 
PAH - COMPOUNDS 

CALIBRATION DATE: 
TIME:T07;'S9 . 

02-20-89 

LABORATORY.:ID: _STDX396 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RP FOR SPCC IS 0.050 MAXIMUM ZD FOR CCC IS-SS?|^^ 

COMPOUND AVG RF RF 4. * DIFF 

2,3-BENZOFURAN 1.037 1. 094 -3. 3 
2, 3-DIHYDROINDENE 0.988 0.974 1. 3 
IH-INDENE 1.607 1. 391 0. 9 
NAPHTHALENE 2. 214 2. 633 -19. 8 
BENZO(B)THIOPHENE 1. 324 1. 479 2. 9 
QUINOLINE 0.762 0. 794 -4. 1 
IH-INDOLE 0. 921 0. 864 6. 1 
a-METHVLNAPHTHALENE 1. 086 1. 024 3. 7 
1-METHYLNAPHTHALENE 1. 110 1. 073 3. 3 
BIPHENYL 1. 332 1. 720 -12. 3 
ACENAPHTHYLENE 1. 616 1. 405 13. 0 
ACENAPHTHENE 1. 092 0. 976 10. 6 
DIBENZOFURAN 1. 601 1. 303 6. 1 
FLUORENE 1.245 1. 127 9. 4 
DIBENZOTHIOPHENE 1.008 0. 902 10. 3 
^'HENANTHRENE 1. 003 0. 918 8. 6 
ANTHRACENE 0.930 0. 773 18. 3 
ACRIDINE 0.712 0. 309 28. 4 
C/ ZOLE 0.882 0. 860 2. 4 
FL ANTHENE 1.068 0. 902 13. 4 
PYRENE 1: 094 0. 894 18. 2 
BENZO(A > ANTHRACENE 1. 131 1. 183 -4. 3 
CHRYSENE 1.230 1. 276 -3. 7 
BENZO(B)FLUORANTHENE 1. 131 1. 343 -16. 6 
3ENZ0(K)FLUORANTHENE 1. 488 1. 387 6. 8 
7, 12-DIMETHYLBENZANTHRACENE 0. 318 0. 304 2. 7 
BENZO(E)PYRENE 1. 362 1. 414 -3. 7 
BENZO(A>PYRENE 1.089 0. 964 11. 3 
PERYLENE 1.040 0. 902 13. 3 
3-METHVLCHOLANTHRENE 0. 469 0. 314 32. 9 
INDENOd. 2, 3-CD)PYRENE 1.240 0. 992 19. 9 
DIBENZ(A,C)ANTHRACENE 0.977 0. 843 13. 7 
DIBENZ(A> H)ANTHRACENE 0. 977 0. 843 13.7 
BENZO(G, H.I}PERYLENE 1. 112 0. 941 IS. 3 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(••) 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(») # - NOT DETECTABLE AT LOW LEVEL 

V-orrrv Vli-



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3558 

Lab File ID (Standard): STDX396 

Instniment ID: X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 02/20/89 

Time Analyzed: 07:59:00 

12 HOUR STD 

IS#1 (ACN) 
AREA # 

401614 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 

IS#1 (ACN) 
AREA # 

401614 654561 341363 

682726 UPPER LIMIT 803228 1309122 

341363 

682726 

LOWER LIMIT 200807 327280 170681 

SAMPLE NO. 

200807 

3558-01 
BLK-01 

327000 
316000 

562000 
505000 

307000 
304000 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev, 

FORM VIII SV-2 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY No. M' 
4953 YaiTuw Street 
ArviiJii, Colorado 80(H)2 
303/421-6611 I'acsimile- 303/431-7171 

SAMPLE SAFE" CONDITIONS 

1. Packed by: Seal « _. 

Aim: 

Enseco Client 

Project 

txT 

Sampling Co. 

Sampling Site 

Team Leader-

2. Seal Intact Upon Receipt by Sampling Co. 

3. Condition of Contents: 

4. Sealed lor Shipping by: 

5. Initial Conlenis Tamp.: 

e. Sampling Status- Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory 

8. Contents Temparalura Upon Receipt by Lab _ 

9. Condition ol Conlenis 

Yes No 

C Seal« 

'es y No 

{(/ 
cW 

Date Time 

/Sio 

Sample ID/Description 

CPi^a-suPtof" 0>0(,8^ j 

Sample Type 

Lr 

No. Conlainers Analysis Parameters 

I 

MRiiiitik:: 

SLPIO Pi3- Lr ArtSitf 

6/K. ^i P to f6t>- oxyy?^ LT 
jffit ' /?V// -o3 

in-
•7^ 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by. (signed) Received by- (signed) Dale Time Delivered to Shipper by: 

_ SHIPPING DETAILS 

Method ol Shipmenl. . . AuMn n ^ ^ ^ 

Received lor Lab;. Date/1 mm 



Rocky Mountain 
Analytical Laboratoty 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

April 14, 1989 

Enseco - RMAL Project Number 003828 

Introduction 
Eight aqueous samples were received at Rocky Mountain Analytical 

Laboratory on March 8, 1989. Sample GAG SLPlOFBD-030789 was extracted and held 
per the 1989 QAPP. The remaining samples were logged in under RMAL project 
number 003828. A cross reference associating the RMAL sample numbers to actual 
field sample numbers is included. The samples were analyzed for part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

During the extraction of samples 003828-02DUP and 02MS, the surrogate 
concentration required for a medium level analysis was inadvertently added to 
the samples. All surrogate recoveries for these samples are outside control 
1imits. 

All samples and the associated blank show target compounds that do not 
meet secondary ion confirmation. In some instances a compound that does not 
meet secondary ion confirmation criteria may still be determined to be present 
in a sample after close inspection of the data by the analyst. Supportive 
data includes mass chromatograms maxima at the same scan for primary and 
secondary ions, as well as discernible quantitation interference with the 
secondary ion. These compounds are flagged with an asterisk (*) on the data 
sheets (FORM I) as per the 1989 QAPP. 

The method blank associated with these samples (BLK-01) shows phenanthrene 
at a concentration greater than five times the method detection limit. 
Corrective action taken in the preparation lab included thoroughly cleaning 
all related glassware prior to the extraction of any more samples. 

Enseco Incoiporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Case Narrative - RMAL #003828 
1^2*April 14, 1988 

Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by;Date; 
Tracy S^berson 
Data Control Supervisor 

Approved by: Date:_ 
Rebecca Williams 
Program Administrator 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 

003828-0001-SA GAC-SLPlOFB-030789 
003828-0001-DU GAC-SLPlOFBD-030789 
003828-0002-SA GAC-SLPlOT-030789 
003828-0002-DU GAC-SLPlOTD-030789 
003828-0002-MS GAC-SLPlOTMS-030789 
003828-0003-SA GAC-SLPIOCI-030789 
003828-0004-SA GAC-SLP10C2-030789 
003828-0005-SA GAC-SLP10C3-030789 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 07 MAR 89 08 MAR 89 
AQUEOUS 07 MAR 89 08 MAR 89 
AQUEOUS 07 MAR 89 08 MAR 89 
AQUEOUS 07 MAR 89 08 MAR 89 
AQUEOUS 07 MAR 89 08 MAR 89 
AQUEOUS 07 MAR 89 08 MAR 89 
AQUEOUS 07 MAR 89 08 MAR 89 
AQUEOUS 07 MAR 89 08 MAR 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-01 

Lab File ID: S3828X861 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS : NG/L 
CAS NO. COMPOUND 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 3.1 
95-13-6 IH-Indene 1.7 
91-20-3 Naphthalene 16. B 

4565-32-6 Benzo (B1 Thiophene 0.9 U 
91-22-5 Ouinoline 7.0 B * 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 11. - B * 
90-12-0 l-Methvlnaohthalene 6.6 B 
92-52-4 Binhenvl 2.2 J 
208-96-8 Acenanhthvlene 1.5 * 

83-32-9 Acenanhthene 1.3 U 
132-64-9 Dibenzofxiran 1.9 * 

8 6-7 3 -7 Fluorene 2.3 
132-65-0 Dibenz othioohene 1.1 U 
85-01-8 Phenanthrene 8.3 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 

206-44-0 Fluoranthene 2.2 B 
129-00-0 Pvrene 2.6 B 
56-55-3 Benzof A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzof K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 BenzofE) Pvrene 1.9 U 
50-32-8 BenzofA^ Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno f 1.2.3-CDi Pvrene 2.1 U 
53-70-3 Dibenz fA. HI Anthracene 1.6 U 

191-24-2 BenzofG.H. 11 Pervlene 2.8 U 
215-58-7 Dibenz fA. CI Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-02 

Lab File ID: S3828X862 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

- 50-
198-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
97-6 
97-2 
32-8 
•55-0 
•49-5 
•39-5 
•70-3 
24-2 
58-7 

2,3-Benzofuran_ 
-2,3-DihydrGindene_ 
-IH-Indene 
Naphthalene_ 
•Benzo (B) Thiophene_ 
-Quinoline 
-IH-Indole 
-2 -Methylnaphthalene_ 
-1-MethyInaphthalene_ 
-Biphenyl_ 
-Acenaphthy1ene_ 
-Acenaphthene 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene ] 
-Anthracene 
-Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene_ 
-Benzo(A)Anthracene_ 
-Chrysene_ 
Benzo(B)Fluoranthene_ 
Benzo(K)Fluoranthene_ 
-7,12-Dimethylbenzanthracene_ 
•Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene 
3-Methylcholanthrene_ 
-Indeno(1,2,3-CD)Pyrene_ 
-Dibenz(A,H)Anthracene 
-Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

5.1 U 
31. 
1.0 
2.8 J B * 
4.3 * 
1.4 U 
2.5 U 
2.1 B * 
2.4 B 
3.2 
5.8 

13. 
2.9 
8.5 
1.1 U 
3.5 B 
1.1 U 
2.9 U 
1.9 U 
2.9 B 
2.3 B 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 U 
1.6 U 
2.8 U 
1.6 U 

1/87 Rev. FORM I SV-1 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-02DUP 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-02DUP 

Lab File ID: S3557X403 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 27. 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 2.5 J B * 

4565-32-6 Benzo(B)Thiophene 3.8 * 

91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 1.5 . B * 
90-12-0 1-Methvlnaphthalene 1.9 B 
92-52-4 Biphenvl 2.7 
208-96-8 Acenaphthvl ene 4.9 
83-32-9 Acenaphthene 11. 
132-64-9 Dibenzofuran 2.4 
86-73 -7 Fluorene 6.7 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 2.5 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 2.2 B 
129-00-0 Pvrene 2.1 B 
56-55-3 Benzo r A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo fE) Pvrene 1.9 U 
50-32-8 Benzo r A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz f A. H) Anthracene 1.6 U 

191-24-2 Benzo f G. H. I ̂ Pervlene 2.8 U 
215-58-7 Dibenz fA. C) Anthracene 1.6 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/ml} ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Led} Sample ID: 3828-03 

Lab File ID: S3828X865 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-DihYdroindene 1.4 U 
95-13-6 IH-Indene 1.2 
91-20-3 Naphthalene 2.0 J B * 

4565-32-6 Benzo f B) Thiophene 14. * 

91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaohthalene 1.6 B * 
90-12-0 l-Methvlnaohthalene 1.6 U 
92-52 -4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32 -9 Acenaphthene 2.1 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenz othioDhene 1.1 u 
85-01-8 Phenanthrene 1.7 B 
120-12-7 Anthracene 1.2 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 3.6 B 
129-00-0 Pvrene 5.1 B 
56-55-3 Benzof A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo f B) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 

192-97-2 Benzo (E) Pvrene 1.9 u 
50-32-8 Benzof A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indenofl.2.3-CD^Pvrene 2.1 u 
53-70-3 Dibenz fA.H) Anthracene 1.6 u 

191-24-2 Benzo fG.H.I) Pervlene 2.8 u 
215-58-7 Dibenz f A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-04 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 3828-04 

Lab File ID: S3828X866 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 3.0 J B * 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-2 2-5 Ouinol ine 3.0 B 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-HethvlnaDhthalene 3.1 B * 
9 0 -12 - 0 1-Methy Inaohthal ene 1.7 B 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32-9 Ac enaoht hene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73 -7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 5.9 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 2.0 B 
129-00-0 Pvrene 2.0 B 
56-55-3 Benzo ̂ A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo ̂B1 Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo f El Pvrene 1.9 U 
50-32-8 Benzo fA) Pyrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1( U 
53-70-3 Dibenz rA. HI Anthracene 1.6 U 
191-24 -2 Benzo f G. H. 11 Pervlene 2.8 u 
215-58-7 Dibenz f A. CI Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-05 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 3828-05 

Lab File ID: S3828X867 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS; NG/L 

271-89-6 2.3-Ben2ofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 1.9 J B * 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.6 B * 
120-72-9 IH-Indole 2.5 U 
91-5 7-6 2 -Methvlnaphthalene 1.6 B * 
90-12 -0 1-Methvlnaohthalene 1.6 U 
92-52-4 Binhenvl 4.3 U 
2 08-96-8 Acenaohthvlene 1.4 U 
83-32-9 Ac enaph thene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73 -7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 3.8 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.8 . B 
129-00-0 Pvrene 1.8 B 
56-55-3 Benzo (k) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo f El Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno r 1.2.3-CDl Pvrene 2.1 U 
53-70-3 Dibenz fA. HI Anthracene 1.6 U 

191-2 4-2 Benzo f G. H. 11 Pervlene 2.8 u 
215-58-7 Dibenz fA. CI Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3828-02MS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 3828-02MS 

Lab File ID: S3828X864 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzo£ureUi 5.1 U 
496-11-7 2.3-Dihydroindene 50. 
95-13-6 IH-Indene 11. SP 
91-20-3 Naphthalene 14. B SP 

4565-32-6 Benzo f B) Thiophene 7.0 * 

91-22 -5 Ouinol ine 26. B SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaohthalene 15. • B SP 
90-12-0 1-Methylnaphthalene 3.3 B * 
92-52-4 Biphenvl 5.2 
208-96-8 Acenaphthvl ene 9.2 
83-32-9 Acenaohthene 20. 
132-64-9 Dibenzofuran 2.8 
86-7 3-7 Fluorene 29. SP 
132-65-0 Dibenzothiophene 1.5 
85-01-8 Phenanthrene 5.1 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acr idine 2.9 U 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 3.9 B 
129-00-0 Pvrene 3.4 B 
56-55-3 Benz olh) Anthracene 2.5 U 

218-01-9 Chrvsene 13. SP 
205-99-2 Benzo f B) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo (E) Pyrene 5.6 SP 
50-32-8 Benzo f A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 - u 

191-24-2 Benzo fG. H.I) Pervlene 2.8 u 
215-58-7 Dibenz fA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 3828-01 96 105 88 
2 3828-02 76 89 86 
3 3828-02DUP 7150 * 9250 * 6850 * 
4 3828-02MS 5500 * 6800 * 5000 * 
5 3828-03 60 80 70 
6 3828-04 90 97 68 
7 3828-05 80 85 71 

BLK-01 84 64 11 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No. 

Matrix Spike - EPA Sample No.: 3828-02 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 1.0 11. 100 
Naphthalene 10 2.8 14. 110-
Quinolene 10 0.0 26. 260 
2-Methylnaphthalene_ 10 2.1 15. 130 
Fluorene 10 8.5 29. 200 
Chrysene 10 0.0 13. 130 
Benzo(E)Pvrene 10 0.0 5.6 56 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 3828-02 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RFD 

2,3-Dihydroindene 31. 27. 14 
IH-Indene 1.0 ND NC 
Naphthalene 2.8 2.5 11 
Benzo(B)Thiophene 4.3 3.8 12 
2-MethyInaphthalene 2.1 1.5 33 
1-MethyInaphthalene 2.4 1.9 23 
Biphenyl 3.2 2.7 17 
Acenaphthylene 5.8 4.9 17 
Acenaphthene 13. 11. 17 
Dibenzofuran 2.9 2.4 19 
Fluorene 8.5 6.7 24 
Phenanthrene 3.5 2.5 23 
Fluoranthene 2.9 . 2.2 27 
Pyrene 2.3 2.1 9.1 

COMMENTS: 

NO = Not found 
NC = Not calculated 

FORM III SV-1 1/87 Rev. 



4B. 
SEHIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S3828X860 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

3828 SAS No.: N/A SDG No.: N/A 

Lab Sample ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SERF 

Time Analyzed: 13:07 

Level: (lov/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 3828-01 3828-01 S3828X861 03/31/89 
2 3828-02 3828-02 S3828X862 03/31/89 
3 3828-02DUP 3828-02DUP S3828X863 03/31/89 
4 3828-02MS 3828-02MS S3828X864 03/31/89 
5 3828-03 3828-03 S3828X865 03/31/89 
6 3828-04 3828-04 S3828X866 03/31/89 
7 3828-05 3828-05 S3828X867 03/31/89 

COMMENTS! 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3828 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-01 

Lab File ID: S3828X860 

Date Received: 03/08/89 

Date Extracted: 03/13/89 

Date Analyzed: 03/31/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

89-6 
11-7 
13-6 
•20-3 
32-6 
22-5 
72-9 
•57-6 
12-0 
52-4 
96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
97-6 
•97-2 
32-8 
•55-0 
•49-5 
39-5 
•70-3 
24-2 
•58-7 

2,3-Benzofuran 
—2,3-Dihydroindene 
—IH-Indene " 
Naphthalene, 

—Benzo(B)Thiophene, 
-Quinol ine ' 
-IH-Indole 
2-MethyInaphthalene, 
1-Methylnaphthalehe^ 
Biphenyl, 

—Acenaphthylene, 
—Acenaphthene ] 
—Dibenzofuran 
—Fluorene 
—Dibenzothiophene, 
—Phenanthrene 
—Anthracene 
—Acridine 
Carbazole 

—Fluoranthene, 
—Pyrene 
—Benzo (A) Anthracene, 
—Chrysene, 
Benzo(B)Fluoranthene, 
Benzo(K)Fluoranthene^ 

—7,12-Dimethylbenzanthracene_ 
—Benzo (E) Pyrene 
—Benzo (A) Pyrene 
—Perylene, 
3-Methylcholanthrene, 
-Indeno (1,2,3-CD) Pyrene, 
—Dibenz(A,H)Anthracene_^ 
—Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

5.1 U 
1.4 U 
0.9 U 
2.5 J 
0.9 U 
1.9 
2.5 u 
2.5 
1.3 J 
4.3 u 
1.4 u 
1.3 u 
1.0 u 
1.0 u 
1.1 u 
7.8 
1.1 u 
2.9 u 
1.9 u 
2.6 
2.3 
2.5 u 
2.8 u 
2.5 u 
2.3 u 
2.8 u 
1.9 u 
2.3 u 
2.5 u 
3.5 u 
2.1 u 
1.6 u 
2.8 u 
1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS.PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3828 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX855 03/31/89 08:54 
BLK-01 S3828X860 03/31/89 13:07 
3828-01 S3828X861 03/31/89 13:58 
3828-02 S3828X862 03/31/89 14:48 
3828-02DUP S3828X863 03/31/89 15:38 
3828-02MS S3828X864 03/31/89 16:29 
3828-03 S3828X865 03/31/89 17:19 
3828-04 S3828X866 03/31/89 18:08 
3828-05 S3828X867 03/31/89 18:58 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH COnPOUNDS 

LSE NO: 
TRACTOR: RMAL 

ACT NO: 

CASE 
A4TR 
WNTR 

INSTRUMENT ID: X 
CALIBRATION DATE: 01-16-09 

MINIMUM RF FOR SPCC IS 0. 030 MAXIMUM % RSD FOR CCC IS 33% 

LABORATORY ID: STDX443 STDX444 STDX441 
STDX440 STDX442 

COMPOUND RF 2. RF 4. RF 24. RF 120. RF 480. AVG RF %RSD CCS 

2i3-BENZOFURAN 1. 182 1. 186 0. 982 0. 929 1. 007 1. 037 11. 2 
2i 3-DIHYDROINDENE 1. 139 1. 127 0. 902 0. 848 O. 904 0. 988 14. 3 
IH-INDENE 1. 873 1. 762 1. 463 1. 400 1. 333 1. 607 12. 6 
NAPHTHALENE 2. 397 2. 378 1. 994 1. 871 2. 033 2. 214 13. 6 
BENZO(B)THIOPHENE 1. 737 1. 742 1. 376 1. 331 1. 432 1. 324 13. 1 
QUINCLINE 0. 733 0. 677 0. 680 0. 784 0. 939 0. 762 14. 1 
IH-INDOLE 0. 872 0. 907 0. 826 0. 926 1. 073 0. 921 lO. 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14. 1 
1-METHYLNAPHTHALENE 1. 312 1. 237 1. 001 0. 933 1. 030 1. 110 14. 6 
BIPHENYL 1. 798 1. 739 1. 370 1. 332 1. 419 1. 332 14. 3 
ACENAPHTHYI FNE 1. 774 1. 733 1. 439 1. 433 1. 663 1. 616 9. 3 
ACENAPHTHENE 1. 237 1. 223 0. 993 0. 961 1. 043 1. 092 11. 8 
DIBENZOFURAN 1. 838 1. 886 1. 373 1. 401 1. 487 1. 601 13. 6 
FLUORENE 1. 311 1. 373 1. 143 1. 146 1. 247 1. 243 8. 1 
DIBENZOTHIOPHENE 1. 149 1. 123 0. 924 0. 892 0. 930 1. 008 11. 8 
PHENANTHRENE 1. 133 1. 113 0. 904 0. 890 0. 966 1. 003 12. 0 
ANTHRACENE 0. 962 1. 049 0. 869 0. 884 0. 984 0. 930 7. 7 
ACRIDINE 0. 810 0. 812 0. 349 0. 632 0. 738 0. 712 13. 7 
CARBAZOLE 0. 933 1. 009 0. 764 0. 793 0. 889 0. 882 11. 7 
FLUORANTHENE 1. 206 1. 240 0. 944 0. 936 1. 013 1. 068 13. 6 
PYRENE 1- 398 1. 238 0. 932 0. 903 0. 978 1. 094 20. 1 
BENZO(A)ANTHRACENE 1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 
7YSENE 1. 643 1. 468 1. 037 1. 014 0. 966 1.230 24. 8 
ZO(B)FLUORANTHENE 1. 201 1. 379 0. 991 0. 972 1. 014 1. 131 22. 2 
4Z0 < K)FLUORANTHENE 1. 368 1. 860 1. 400 1. 321 1. 292 1. 488 13. 7 

BENZO(E)PYRENE 1. 870 1. 728 1. 106 1. 039 1. 048 1.362 29. 3 
BENZO(A)PYRENE 1. 301 1. 280 0. 934 0. 936 0. 976 1. 089 16. 8 
PERYLENE 1. 239 1. 137 0. 914 0. 929 0. 961 1.040 14. 2 
INDENO(1, 3-CD)PYRENE 1. 413 1. 320 1. 072 1. 066 1. 130 1. 240 17. 0 
DIBENZ(A, H)ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
BENZO(G, H, I)PERYLENE 1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 18. 1 

AV6 RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND <« 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDSt*) # - NOT DETECTABLE AT LOW LEVEL 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

NO: 
TRACTOR: RMAL 
TRACT NO: 

IIMSTRUMENT ID: X 

CALIBRATION DATE: 03-31-89 
TIME: 08:S4 
LABORATORY ID: STDX89S 
INITIAL CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. 090 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. % DIFF 

2. 3-BENZOFURAN 1. 057 1. 225 -15. 8 
2, 3-DIHYDROINDENE 0. 988 1. 040 -9. 2 
IH-INDENE 1. 607 1. 641 -2. 1 
NAPHTHALENE 2. 214 2. 233 -O. 8 
BENZO(B)THIOPHENE 1. 924 1. 386 9. O 
QUINOLINE 0. 762 O. 997 26. 9 
IH-INDOLE 0. 921 0. 799 17. 6 
2-METHYLNAPHTHALENE 1. 086 1. 006 7. 3 
1-METHVLNAPHTHALENE 1. 110 1. 017 8. 4 
BIPHENYL 1. 932 1. 271 16. 9 
ACENAPHTHYLENE 1. 616 1. 413 12. 9 
ACENAPHTHENE 1. 092 O. 998 8. 9 
DIBENZOFURAN 1. 601 1. 914 9. 4 
FLUORENE 1. 249 1. 101 11. 9 
DIBENZDTHIOPHENE 1. 008 0. 843 16. 3 
PHENANTHRENE 1. 009 0. 876 12. 8 
ANTHRACENE 0. 990 0. 771 18. 7 
ACRIDINE 0. 712 0. 901 29. 6 
CARBAZOLE 0. 882 0. 791 14. 8 
FLUORANTHENE 1. 068 0. 929 13. 3 
PYRENE 1. 094 0. 969 11. 3 
BENZO(A)ANTHRACENE 1. 131 1. 107 2. 1 
CHRY5ENE 1. 230 1. 129 8. 1 
BENZO(B)FLUORANTHENE 1. 191 1. 324 -14. 9 
BENZO(K)FLUORANTHENE 1. 488 1. 917 -1. 9 
aNZO(E}PYRENE 1. 362 1. 131 16. 9 
WNZO(A)PYRENE 1. 089 0. 990 9. 1 
PERYLENE 1. 040 O. 908 12. 7 
INDENO <1.2, 3-CD > PYRENE 1. 240 1. 012 18. 4 
DIBENZCA.H)ANTHRACENE 0. 977 O. 796 18. 9 
BENZO<6. H, I)PERYLENE 1. 112 0. 912 17. 9 

AVG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND 
•/.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNDS(«) « - NOT DETECTABLE AT LOU LEVEL 

fo^r^ AZU 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3828 

Lab File ID (Standard): STDX855 

Instrximent ID: 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 03/31/89 

Time Analyzed: 08:54 

IS#1 (ACN) IS#2 (PHN) IS#3 (BAP) 
AREA # AREA # AREA # 

12 HOUR STD 146926 251056 148573 

UPPER LIMIT 293852 502112 297146 

LOWER LIMIT 73463 125528 74286 

SAMPLE NO. 

BLK-01 120900 202500 134700 
3828-01 121900 214600 143000 
3828-02 119700 208200 136500 
3828-02DUP 110500 184600 125200 
3828-02MS 123200 205100 147300 
3828-03 125400 214300 143100 
3828-04 120500 206600 146600 
3828-05 116800 190900 130800 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS #3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
Of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Coliimn used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



^Enseco - Rocky Mountain Analytical CHAIN OF CDSTODY No. 78 
4955 Yarrow Sireei 
Arvaila, (Ailiimilo 80U02 
iOi/421-661 i Facsimile: 303/431-7171 

SAMPLE SAFE'- CONDITIONS 

t. Packed by:. Saald 

Attn: 

Enseco Client 

Project 

CdLTij. S'n A 
Sampling Co. 

Sampling Site 

Team Leader _ 

2. Seal Intact Upon Receipt by Sampling Co.: 

3. Condition of Contents: 

4. Sealed for Shipping by: 

6. Initial Contents Temp.: 

e. Sampling Status. Done Continuing Until 

Yes No 

C Sealtt. 

/V. 
1. Seal Intact Upon Receipt by Laboratory: 

8. Contents Temperature Upon Receipt by Lab: 

9. Condition of Contents: 

Yes No 

Date Time Sample ID/Descrlptlon Sample Type No. Contalner8/|M|^;^^ Analysia Parameters Remarks 

4 ^ fp-t' PAH 
c,Ae-SL^/oe.3 n >• 

/ CM.-Sep 16end- 030781 /^0X CP / ^ 

/ C*AC.'ScPloi noC - oBoT^^ // f w 
[ QAt-SuPlOCtTot- OBO'72^ /» 

/ 05 -72)^ 

CtAC.-SLPI0t?To6' 0BO18'} // 
/ 

CAC' SbPtO CBfbc - 05079^ 
u 

/ ^ • 

! I 

i! 

i i 

; I 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by. (signed) Received by: (signed) Date Time 

-M-

Deiivered to Shipper by: 

Method ol Shipment-

Received lor Lab: 

SIRPPIN PING DETAILS 
IcU 

Enseco Project No. 

. Alrbiii •. 

.Signed Date/Time 

White and Pink Copies to Lab Yeiiow to Sampler S84»t 



^Enscc- - Rocky Mountain Analytical CHAIN OmiSTODY No.' )8 
4^55 Yarrow Street 
Aivaila, (loluraiiu 80U02 
30)/-l2l-66l I Packinule: 303/431-7171 1. Packed by:. 

SAMPLE SAFE"* CONDITIONS 

Seal* 

Aim: 

Enseco Client 

Project 

Sr. 
2. Seal Intact Upon Receipt by Sampling Co.: 

3 Condlllon of Conlenta: 

Yea No 

Sampling Co. 

Sampling Site 

Team Leader _ 

4. Sealed lor Shipping by: _ 

5. Initial Contents Temp.: — 

e. Sampling Status: 'Done 

.•C Seam. 

Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

8. Contents Temperature Upon Receipt by Lab: — 

8. Condition of Contents: 

Yes No 

Date Time Sample ID/Deacrlptlon . Sample Type No. Containers - Analysis Parameters Remarks 
nl^' 

y/r, 4 'ppi:- PATi /PfEDtU/n 

% 
h 

fr 
0! 

6 At' ̂ L.p /OPSD-O 3013'9 n . // 

• 

• 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by. (signed) Received by: (signed) Data Time 

1 

Dell 

Mali 

Reci 

Ensi 

^ MPPING DETAILS 
uarnrf In Rhippar hy P7 • //y f h f, 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by. (signed) Received by: (signed) Data Time 

1 

Dell 

Mali 

Reci 

Ensi 

hnri nl RhIpmanI- X Alrhllia 51^ £s 

3 

Dell 

Mali 

Reci 

Ensi 

aliHWl fnr 1 ah- " Rlnnarf- "WJH nata/Tima Mofol 

a 

Dell 

Mali 

Reci 

Ensi aeoPrnJanlNn 

White and Pink Copies to Lab Yellow to Sampler SS-OOI 



^Enseco - ocky Mountain Analytical CHAIN OF C ^ TODY 
4955 Yjrrow Sircrt 
Aivjtlu, C\iliiradu 8QU02 
31)3/421 6611 Fackiinile. 303/431 7171 

No. 78( 
SAMPLE SAFE" CONDITIONS 

Seal* 

Alin: 

Enseco Client 

Proieci 

^T. Loots 

Sampling Co. 

Sampling Site 

Team Leader _ /Pf 

1. Packed by: 

2. Seal Intact Upon Receipt by Sampling Co.: Yea 

3. Condition of Conlenia: 

4. Sealed lor Shipping by: 

5. Initial Conlenta Temp.: *0 Seal«. 

6. Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: Yea 

B. Contents Temperature Upon Receipt by Lab: 

B Condition ol Contents: 

No 

No 

•C 

Date Time Sample jD/Descriplion Sample Type No. Conlalners Analysis Parameters Remarks 

% CAC-SLP/CTT' 03012'} j4'*9asje 

CA(L- 5LP fOTD - OSOlSt u 
rr 

2T>^ • 
1 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by. (signed) | Received by: (signed) Dale Time 

1 

Dell 

Met! 

Reci 

Ensi 

SHIPPING DETAILS 
uarnrf In .thlppar hy . Ml ^ 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by. (signed) | Received by: (signed) Dale Time 

1 

Dell 

Met! 

Reci 

Ensi 

9 

Dell 

Met! 

Reci 

Ensi 

GluArtfnrlfth- F-Ztn" ftinnAri- TVK nnlA/TlmA aSO^TT 

3 

Dell 

Met! 

Reci 

Ensi ICO Pro|ect No 

While and Pink Copies to Lab Yellow to Sampler 88-001 



^Enseco -^^cky Mountain Analytical 
'Mm 

CHAIN OF CUSTODY 
^955 Y^rruw 1 
AIVJIIJ, (\ilunitki 80002 
)0)/42l 6611 Facsimile. 10i/-l)i 7171 

Attn: 

Enseco Client 

Project 

Sampling Co. 

Sampling Site 

Team Leader _ 

• Sr 

N'p I/Vu 

SAMPLE SAFE" CONDITIONS 

\iak Seal* 

IMO. I OXU 

1. Packed by:. 

2. Seal Intact Upon Receipt by Sampling Co.: 

3. Condition ol Contents:. 

4. Sealed lor Stilpping by: 

6. Initial Contents Temp.: . 

Yes No 

.'C Seal • 

6. Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

a. Conlenia Temperature Upon Receipt by Lab: _ 

9. Condlllon ol Contents: 

Yea No 

•C 

Date Time 

:r 

Sample lO/Deecriptlon 

- S/. -/5 ^ 

Sample Type 

ffttjg 

No. Contelnere 

// 

•ia ^ 
- 3 

Anelyeis Peremelera 

t-PAt! 
// 

Remarks 

CUSTODY TRANSFERS PRIOR TO 8HIPPINQ 
Rellnqulslied by: (signed) Received by: (signed) Dale Time Delivered to Shipper by: 

Method ol Shipment: ^ 

Received lor Lab: _ 

8HIPPINQ0E1 DETAILS 

Enseco Project No. 

. Signed:. 

.Airbill a Z3k^!D£j£!e^^=. 
7^ Date/Time 

White aqd Pink Copies to Lab Yellow to Sampler es-oot • ' ^ 



Rocky Mountain 
Analytical Laboratory 

^^Enseoo 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

April 18 1989 

Enseco - RMAL Project Number 003831 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

March 8, 1989. The sample was logged in under RMAL project number 003831. A 
cross reference associating the RMAL sample number to the actual field sample 
number is included. The sample was analyzed for medium level part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

Sample 3831-01 and the associated blank show target compounds that do not 
meet secondary ion confirmation. In some instances a compound that does not 
meet secondary ion confirmation criteria may still be determined to be present 
in a sample after close inspection of the data by the analyst. Supportive 
data includes mass chromatograms maxima at the same scan for primary and 
secondary ions, as well as discernible quantitation interference with the 
secondary ion. These compounds are flagged with an asterisk (*) on the data 
sheets (FORM I) as per the 1989 QAPP. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed abov^. 

/i, Reported by; ^ j/L(X-CJ n/('}ei/y7K^ Pate; j 
Tracy (Irberson / 
Data Co^ol Supervisor 

Approved Date: AuJ' fl. 
Jean Zimmerman / ^ 
Program Administrator 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

003831-0001-SA 6AC-SLP10F-030789 AQUEOUS 07 MAR 89 08 MAR 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3831-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3831 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: 3831-01 

Lab File ID: S3831X859 

Date Received: 03/08/89 

Date Extracted: 03/14/89 

Date Analyzed: 03/31/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 410. U 
496-11-7 2.3-Dihvdroindene 2100. 
95-13-6 IH-Indene 72. U 
91-20-3 Naohthalene 520. U 

4565-32-6 Benzo (B) Thiophene 590. 
91-22-5 Quinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2 -Methvlnaohthalene 72. U 
90-12-0 l-Methvlnaohthalene 190. 
92-52 -4 Biohenvl 540. 
2 08-96-8 Acenaohthvlene 870. 
8 3 -3 2 -9 Acenaphthene 1700. --
132-64-9 Dibenzofuran 620. * 

86-73-7 Fluorene 1600. 
132-65-0 Dibenzothioohene 160. 
85-01-8 Phenanthrene 350. 
120-12-7 Anthracene 110. 
260-94-6 Acridine 230. U 
86-74-8 Carbazole 150. u 
206-44-0 Fluoranthene 390. 
129-00-0 Pvrene 330. 
56-55-3— Benzo f A) Anthracene 200. u 
218-01-9 Chrvsene 220. u 
205-99-2 Benzo fB) Fluoranthene 200. u 
207-08-9 Benzo fK) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene 220. u 
192-97-2 Benzo fE^ Pvrene 150. u 
50-32-8 Benzo fAi Pvrene 180. u 
198-55-0 Pervlene 200. u 
56-49-5 3-Methvlcholanthrene 280. u 

193-39-5 Indeno 11.2.3-CD) Pvrene 170. u 
53-70-3 DibenzfA.H^ Anthracene 130. u 
191-24-2 Benzo fG. H. I^ Pervlene 220. u 
215-58-7 Dibenz fA.C^ Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 3831 SAS No.: N/A SDG No.: N/A 

EPA SI . S2 S3 
SAMPLE NO. (NAP) # (FLU) #- (CHR) # 

i 3831-01 88 101 92 
2 BLK-01 77 87 80 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Neune: RMAL Contract: N/A 

Lab Code: ENSECO Case No.; 3831 SAS No.: N/A SDG No.: N/A 

Lab File ID: 53831X858 

Date Extracted: 03/14/89 

Date Analyzed: 03/31/89 

Matrix: (soil/vater) WATER 

Instrument ID: 4500-X 

Lab Scunple ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 11:28 

Level: (low/med) MED 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

3831-01 3831-01 S3831X859 03/31/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOL&TILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Name: PMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 3831 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S3831X858 

Date Received: 03/08/89 

Date Extracted: 03/14/89 

Date Analyzed: 03/31/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 410. U * 
496-11-7 2,3-Dihydroindene 110. U 
95-13-6 IH-Indene 72. U 
91-20-3 Naphthalene 520. U * 

4565-32-6 Benzo f B) Thioohene 72. U 
91-22-5 Ouinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2 -Methvlnaohthalene 150. 
9 0 -12 - 0 1-Meth V Inaohthal ene 130. U 
92-52-4 Binhenvl 340. U 
208-96-8 Acenaohthvlene 110. U 
83-32-9 Acenaohthene 100. U 
132-64-9 Dibenzofuran 80. U 
86-73-7 Fluorene 80. U 
132-65-0 Dibenzothioohene 88. U 
85-01-8 Phenanthrene 100. U 
120-12-7 Anthracene 88. U 
260-94-6 Acridine 230. U 
86-74-8 Carbazole 150. U 
206-44-0 Fluoranthene 110. U 
129-00-0 Pvrene 110. U 
56-55-3 Benzo f A) Anthracene 200. U 

218-01-9 Chrvsene 220. U 
205-99-2 BenzofB) Fluoranthene 200. u 
207-08-9 BenzofKl Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 
192-97-2 Benzo rE^ Pvrene 150. u 
50-32-8 BenzofA) Pvrene 180. u 
198-55-0 Pervlene 200. u 
56-49-5 3-Methvlcholanthrene 280. u 

193-39-5 Indeno (1.2.3-CD) Pvrene 170. u 
53-70-3 Dibenz r A. Anthracene 130. u 

191-24-2 Benzo fG.H. I ̂ Pervlene 220. u 
215-58-7 Dibenz r A. CI Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RNAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 3831 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STOX855 03/31/89 08:54 
BLK-01 S3831X858 03/31/89 11:28 
3831-01 S3831X859 03/31/89 12:16 

FORM V 1/87 Rev. 



INITIAL CALIBRATION 
PAH canPouNOS 

'E NO: 
TRACTOR: RMAL 

-.'ITRACT NO: 

INSTRUMENT ID: X 
CALIBRATION DATE: 01-16-89 

MINIMUM RF FOR SPCC IS 0. OSO MAXIMUM X RSD FOR CCC IS 35X 

LABORATORY ID: STDX443 STDX444 STDX441 
STDX440 STDX442 

COMPOUND RF 2. RF 4. RF 24. RF 120. RF 480. AVG RF XRSD CCS 

2, 3-3ENZQFURAN 1. 182 1. 186 0. 9S2 0. 929 1. 007 1. 037 11. 2 ' 
2i 3-OlHYDROINOENE 1. 139 1. 127 0. 902 0. 848 0. 904 0. 988 14. 3 -
IH-INDENE 1. 875 1. 762 1. 463 1. 400 1. 333 1. 607 12. 6 
NAPHTHALENE 2. 397 2. 378 1. 994 1. 871 2. 033 2. 214 13. 6 
BENZQ(B)THIQPHENE 1. 737 1. 742 1. 376 1. 331 1. 432 1. 324 13. 1 
GUINOLINE 0. 733 0. 677 0. 680 0. 784 0. 939 0. 762 14. 1 
IH-INDOLE 0. 872 0. 907 0. 826 0. 926 1. 073 0. 921 10. 2 
2-METHYLNAPHTHALENE 1. 272 1. 230 0. 973 0. 938 1. 016 1. 086 14. 1 
1-METHYLNAPHTHALENE 1. 312 1. 237 1. 001 0. 933 1. 030 1. 110 14. 6 
BIPHENYL 1. 798 1. 739 1. 370 1. 332 1. 419 1. 332 14. 3 
ACENAPHTHYLENE 1. 774 1. 733 1. 439 1. 433 1. 663 1. 616 9. 3 
ACENAPHTHENE 1. 237 1. 223 0. 993 0. 961 1. 043 1. 092 11. 8 
DIBENZOFURAN 1. 838 1. 886 1. 373 1. 401 1. 487 1. 601 13. 6 
FLUORENE 1. 311 1. 373 1. 143 1. 146 1. 247 1. 243 8. 1 
DIBENZOTHIOPHENE 1. 149 1. 123 0. 924 0. 892 0. 930 1. 008 11. 8 
PHENANTHRENE 1. 133 1. 113 0. 904 0. 890 0. 966 1. 003 12. 0 
ANTHRACENE 0. 962 1. 049 0. 869 0. 884 0. 984 0. 930 7. 7 
ACRIDINE 0. 810 0. 812 0. 349 0. 632 0. 738 0.712 13. 7 
CARBAZOLE 0. 933 1. 009 0. 764 0. 793 0. 889 0. 882 11.7 
FLUORANTHENE 1. 206 1. 240 0. 944 O. 936 1. 013 1. 068 13. 6 PYRENE 1. 398 1. 238 0. 932 0. 903 0. 978 1. 094 20. 1 
P'^NZO (A ) ANTHRACENE 1. 249 1. 407 0. 993 1. 019 0. 990 1. 131 16. 6 

"•YSENE 1. 643 1. 468 1. 037 1. 014 0. 966 1. 230 24.8 
iZO ( B} FLUOR ANTHENE 1. 201 1. 379 0. 991 0. 972 1. 014 1. 131 22. 2 
NZO(K)FLUORANTHENE 1. 368 1. 860 1. 400 1. 321 1. 292 1. 488 IS. 7 

BENZO(E}PYRENE 1. 870 1. 728 1. 106 1. 039 1. 048 1.362 29. 3 
BENZOCA)PYRENE 1. 301 1. 280 0. 934 0. 936 0. 976 1.089 16.8 
PERYLENE 1. 239 1. 137 0. 914 0. 929 0. 961 1.040 14. 2 
INDEN0(1, 3-CD)PYRENE 1. 413 1. 520 1. 072 1. 066 1. 130 1.240 17. 0 
DIBENZ(A< H)ANTHRACENE 0. 943 1. 318 0. 832 0. 869 0. 903 0. 977 19. 7 
BENZO (G« H. I) PERYLENE 1. 296 1. 367 0. 969 0. 944 0. 986 1. 112 18. 1 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND(•« 
7.RSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPOUNOS(*} tt - NOT DETECTABLE AT LOU LEVEL 

hORrv-^ "SZI 



CONTINUING CALIBRATION CHECK 
PAH COMPOUNDS 

NO: 
JTRACTOR: RMAL 

/CONTRACT NO: 
I INSTRUMENT ID: X 

03-31-B9 CALIBRATION DATE: 
TIME: 08:94 
LABORATORY ID: STDXS99 
INITIAL CALIBRATION DATE: 

39X 

01-16-87 

MINIMUM RF FOR SPCC IS 0.090 MAXIMUM XD FOR CCC IS 

COMPOUND AVG RF RF 4. % DIFF 

3-BENZaFURAN 1. 057 1.225 -15. 8 
3-DZHYDROINDENE 0.988 1.040 -9. 2 

IH-INDENE 1. 607 1. 641 -2. 1 NAPHTHALENE 2. 214 2. 233 -O. 8 
BENZ 0«B)THIOPHENE 1. 924 1. 386 9. 0 
OUZNCLZNE 0. 762 0. 997 26. 9 
IH-ZNDOLE 0. 921 0. 799 17. 6 
2-METHYLNAPHTHALENE 2. 086 1. 006 7. 3 
1-METHYLNAPHTHALENE 1. 110 1. 017 8. 4 
BIPHENYL 1. 932 1. 271 16. 9 
ACENAPHTHYLENE 1. 616 1. 413 12. 9 ACENAPHTHENE 1.092 0. 998 8. 9 DIBENZDFURAN 1. 601 1. 914 9. 4 
FLUORENE 1.249 1. 101 11. 9 
DIBENZOTHIOPHENE 1. 008 0. 843 16. 3 
PHENANTHRENE 1. 009 0. 876 12. 8 ANTHRACENE 0.990 0.771 18. 7 
ACRIDINE 0. 712 0. 501 29. 6 
CARBAZOLE 0.882 0. 791 14. 8 FLUORANTHEIME 1.068 0. 925 13. 3 
PYRENE 1.094 0. 969 11. 3 
BENZO(A}ANTHRACENE 1. 131 1. 107 2. 1 
CHRYSSNE 1.230 1. 129 8. 1 
l^ZO (B} FLUORANTHENE 

< K) FLUORANTHENE 
WNZO<E) PYRENE 

1. 191 1. 324 -14. 9 l^ZO (B} FLUORANTHENE 
< K) FLUORANTHENE 

WNZO<E) PYRENE 
1.488 1. 917 -1. 9 

l^ZO (B} FLUORANTHENE 
< K) FLUORANTHENE 

WNZO<E) PYRENE 1.362 1. 131 16. 9 
BENZ0(A>PYRENE 1.089 0. 990 9. 1 
PERYLENE . 1.040 0. 908 12. 7 
INDENO (1.2. 3-CD > PYRENE 1.240 1. 012 18. 4 
DZ3ENZ(A. H)ANTHRACENE 0.977 0. 796 18. 9 
BENZO(G. H. I)PERYLENE 1. 112 0. 912 17. 9 

AUG RF - AVERAGE RESPONSE FACTOR SPCC - SYSTEM PERFORMANCE CHECK COMPOUND 
XRSD - PERCENT RELATIVE STANDARD DEVIATION 
CCC - CALIBRATION CHECK COMPQUNDS(*} « - NOT DETECTABLE AT LOW LEVEL 

ly t-



8C 
SEMr70LATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 3831 

Lab File ID (Standard): STDX855 

Instrument ID: 4500-X 

Contract: N/A 

SAS No.: N/A SD6 No: N/A 

Date Analyzed: 03/31/89 

Time Analyzed: 08:54_00 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 146925 251055 148573 

UPPER LIMIT 293850 502110 "297146 

LOWER LIMIT 73462 125528 74286 

SAMPLE NO. 

BLK-01 
3831-01 

97400 
102600 

152300 
160100 

87600 
88400 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal stauidard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 
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C Saal •. 
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! * '7. Saal Intact UoonRaoalPt by Laboratory: . .. .'Vaa. 
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No 
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srnPL PINO DETAILS 
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Project 
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2. Baal Intact Upon Receipt by Samplino Co.: Yes 
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4. Sealed tor Shipping by: 

6. Initial Contanta Tamp.: 'C Seal#. 

No 
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Sampling Site. 

Team Leader- 99^ 

6. Sampling Statue; Dona Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

8. Contaiita Tamparatura Upon Raoalpt b]r lab: 
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No 
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Received lor Lab:. 

Enaeco Project No. 

. Signed:. 
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Date/Time 

ostr 
White and Pink Copies to Lab Yellow to Sampler 88-001 



Rocky Mountain 
Analytical Laboratory 

CASE NARRATIVE 

City of St. Louis Park 

April 28 1989 

Enseco - RMAL Project Number 004190 

Introduction 
Eight aqueous samples were received at Rocky Mountain Analytical 

Laboratory on April 5, 1989. The samples were logged in under RMAL project 
number 004190. A cross reference associating the RMAL sample numbers to the 
actual field sample numbers is included. The samples were analyzed for low 
level part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

As requested per Jim Grube, a carbon filtered method blank as well as a DI 
blank was analyzed and reported with this set of samples. 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 
Sample 4190-01MS did not meet secondary ion confirmation for quinoline. 

In some instances a compound that does not meet secondary ion confirmation 
criteria may still be determined to be present in a sample after close 
inspection of the data by the analyst. Supportive data includes mass 
chromatograms maxima at the same scan for primary and secondary ions, as well 
as discernible quantitation interference with the secondary ion. These 
compounds are flagged with an asterisk (*) on the data sheets (FORM I) as per 
the 1989 QAPP. 

The surrogate recovery for D8-Napthalene was quantitated by using the 
secondary ion in sample 4190-04. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed abo^e. 

Reported Date; 

ogram Adminifetr'ator 
Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 

Date: 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 

004190-0001-SA GAC-SLPIOT-040489 
004190-0001-DU GAC-SLPlOTD-040489 
004190-0001-MS GAC-SLPlOMS-040489 
004190-0002-SA GAC-SLPlOFB-040489 
004190-0002-DU GAC-SLPlOFBD-040489 
004190-0003-SA GAC-SLPIOCI-040489 
004190-0004-SA GAC-SLP10C2-040489 
004190-0005-SA GAC-SLP10C3-040489 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 
04 APR 89 

14:30 
13:30 
13:30 
13:00 
13:00 
14:30 
14:30 
14:30 

05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
05 APR 89 
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IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-01 

Lab File ID: S4190X991 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6- 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 16. 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 3.4 J B 

4565-32-6 Benzo ̂B^ Thiophene 1.5 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 2.4 B 
90-12-0 1-Methylnaphthalene 1.6 B 
92-52-4 Biohenvl 1.7 J 
208-96-8 Acenaohthvlene 3.8 
83-32 -9 Acenaohthene 8.5 
132-64-9 Dibenzofuran 1.3 
86-73-7 Fluorene 5.4 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.3 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.2 J 
129-00-0 Pvrene 1.5 
56-55-3 Benzo ̂ A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 

192-97-2 BenzofE) Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo(G,H. I) Perylene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-01DUP 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-01DUP 

Lab File ID: S4190X992 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzo£uran 5.1 U 
496-11-7 2,3-Dihydroindene 24. 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 1.9 J B 

4565-32-6 Benzo (B) Thiophene 2.4 
91-2 2-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 1.1 B 
90-12-0 1-Methylnaphthalene 1.2 J B 
92-52 -4 Biphenvl 2.6 J 
208-96-8 Acenaphthv 1 ene 6.2 
83-3 2-9 Acenaphthene 13. 
132-64-9 Dibenzofuran 2.0 
'86-73-7 Fluorene 8.4 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.5 
129-00-0 Pyrene 1.8 
56-55-3 BenzoC A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo(K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-!'2 Benzo(E) Pyrene 1.9 U 
50-32-8 Benzo(A) Pyrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methylcholanthrene 3.5 U 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz (A, H) Anthracene 1.6 U 

191-24-2 Benzo (G.H.I) Pervlene 2.8 U 
215-58-7 Dibenz (A. C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-02 
Lab Name: PMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: 4190-02 

Lab File ID: S4190X995 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2,3-Benzofuran 5.1 u 
496-11-7 2,3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 3.1 J B 

4565-32-6 Benzo f B) Thiophene 0.9 U 
91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 1.9 B 
90-12-0 1-Methvlnaphthalene 1.1 J B 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthylene 1.4 U 
83-3 2-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.4 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.4 U 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97T2 Benzo (E) Pvrene 1.9 u 
50-32-8 BenzofA) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz^A.H) Anthracene 1.6 u 

191-24-2 Benzo fG. H. I) Pervlene 2.8 u 
215-58-7 Dibenz fA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-03 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-03 

Lab File ID: S4190X996 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2.3-Ben2ofuran 5.1 U 
496-11-7 2.3-Dihydroindene 4.9 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 6.5 U 

4565-32-6 Benzo f B) Thioohene 3.2 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.9 
91-57-6 2-Methvlnaohthalene 0.9 U 
90-12-0 l-Methvlnaohthalene 1.6 U 
92-52-4 Biohenvl 4.3 U 
208-9 6-8 Acenaohthvlene 1.8 
83-3 2-9 Acenaohthene 7.3 
132-64-9 Dibenzofuran 1.2 
86-73-7 Fluorene 2.4 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 3.8 
129-00-0 Pvrene 7.5 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 

192-97-2 BenzofE) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 

193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 U 
191-24-2 Benzo r G. H. I) Pervlene 2.8 U 
215-58-7 Dibenz (A.C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-04 
Lab Name: RHAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-04 

Lab File ID: S4190X997 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/14/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 1.0 J 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 1.4 J B 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22 -5 Quinol ine 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 0.9 U 
90-12-0 l-Methvlnaohthalene 1.6 U 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvl ene 1.4 U 
83-32-9 Ac enaohthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.1 J 
56-55-3 Benzo f A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 BenzofG.H, I) Pervlene 2.8 u 
215-58-7 Dibenz fA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-05 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-05 

Lab File ID: S4190X998 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/14/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Ben2ofuran 5.1 U 
496-11-7 2.3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 6.5 U 

4565-32-6 Benzo rB) Thiophene 0.9 U 
91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 0.9 U 
90-12-0 l-Methvlnaohthalene 1.6 U 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32-9 Acenaohthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
8 5-01-8 Phenanthrene 1.3 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.1 J 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo(K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 

192-97-2 Benzo fE^ Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. Anthracene 1.6 u 

191-24-2 BenzofG.H. I) Pervlene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4190-0IMS 
Lab Name; RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4190-0IMS 

Lab File ID: S4190X993 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
Q 

1 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 15. 
95-13-6 IH-Indene 9.3 SP 
91-20-3 Naphthalene 11. B SP 

4565-32-6 Benzo(B) Thiophene 1.5 
91-22-5 Quinoline 29. * SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 11. B SP 
90-12-0 l-Methvlnanhthalene 1.1 J B 
92-52-4 Biohenvl 1.9 J 
208-96-8 Acenaohthvl ene 4.0 
83-32 -9 Acenaohthene 8.8 
132-64-9 Dibenzofuran 1.3 
86-73-7 Fluorene 17. SP 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.2 J B 
120-12-7 Anthracene 1.1 U 
260-9 4-6 Acr idine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 
129-00-0 Pyrene 1.5 
56-55-3 Benzof A) Anthracene 2.5 U 

218-01-9 Chrvsene 9.9 SP 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 
192-97-2 Benzo f E) Pvrene 2.6 SP 
50-32-8 BenzoTA) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
56-49-5 3-Methvlcholanthrene 3.5 U 
193-39-5 Indenoa. 2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz f A, H) Anthracene 1.6 U 

191-24-2 BenzofG.H. I) Pervlene 2.8 U 
215-58-7 Dibenz r A. C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. Q 



IB 
SEMIVOLATILE 0R6ANICS ANALYSIS DATA SHEET 

EPA SANFLE NO. 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 7.0 

Lab Sample ID: BLK-01 

Lab File ID: S4190X989 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naphthalene 6.5 U 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 0.9 U 
90-12-0 l-Methvlnaphthalene 1.6 U 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 U 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthr ene 1.6 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.4 u 
56-55-3 Benzo (A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo (B) Fluoranthene 2.5 u -
207-08-9 Benzo (K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo (E) Pyrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3 -Methy Ichol anthrene 3.5 u 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz ̂A,H) Anthracene 1.6 u 
191-24-2 Benzo (G.H.I) Pervlene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE 0R6ANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

DI BLANK 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: DI BLANK 

Lab File ID: S4190X990 

Date Received: 04/05/89 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-2O73 Naphthalene 3.8 J 

4565-32-6 Benzo f B) Thiophene 0.9 U 
91-22 -5 Quinol ine 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-MethvlnaDhthalene 2.0 
90-12-0 1-Methylnaphthalene 1.5 J 
92-52-4 Biohenvl 4.3 u 
208-96-8 Acenaohthvlene 1.4 u 
83-32 -9 Acenaohthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothioohene 1.1 u 
85-01-8 Phenanthrene 1.8 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pyrene 1.4 u 
56-55-3 Benzof A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo f K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene 2.8 u 

192-97-2 Benzo fE^ Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
56-49-5 3-Methvlcholanthrene 3.5 u 

193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A, H) Anthracene 1.6 u 
191-24-2 BenzofG.H. I ̂ Pervlene 2.8 u 
215-58-7 Dibenz fA.C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No.: N/A 

EPA 81 82 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4190-01 82 81 78 
2 4190-01DUP 100 93 73 
3 4190-0IMS 86 90 84 
5 4190-02 108 89 92 
6 4190-03 77 83 86 
7 4190-04 103 ** 99 92 
8 4190-05 92 89 76 
9 BLKOl 84 77 83 
10 DI BLANK 94 99 96 

81 (NAP) = D8-NAPHTHALENE 
82 (FLU) = DIO-FLUORENE 
83 (CHR) = D12-CHRY8ENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

** Surrogate quantitated from secondary ion 

page 1 of 1 
FORM II SV-l 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SDG No. 

Matrix Spike - EPA Seunple No.: 4190-01 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 0.0 9.3 93 
Naphthalene 10 3.4 11. 76 
Quinoline 10 0.0 29. 290 
2-Methylnaphthalene_ 10 2.4 11. 86 
Fluorene' 10 5.4 17. 116 
Chrvsene 10 0.0 9.9 99 
Benzo(E)Pvrene 10 0.0 2.6 26 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEHIVOLATILE DUPLICATE RECOVERY 

Leib Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4190 SAS No.: N/A SD6 No. N/A 

EPA Sample No.: 4190-01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2,3-Dihvdroindene 16. 24. 40 ^ 
Naphthalene 3.4 1.9 57 
Benzo fB)Thiophene 1.5 2.4 46 
2-Methylnaphthalene 2.4 1.1 74 
1-Methylnaphthalene 1.6 1.2 29 
Biphenvl 1.7 2.6 42 
Acenaphthvlene 3.8 6.2 48 
Acenaphthene 8.5 13. 42 
Dibenzofuran 1.3 2.0 42 
Pluorene 5.4 8.4 43 
Phenanthrene 1.3 1.2 8 
Fluoranthene 1.2 1.5 22 
Pvrene 1.5 1.8 18 

COMMENTS: 

ND = Not found 
NC = Not calculated 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S4190X989 

Date Extracted: 04/06/89 

Date Analyzed: 04/13/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

4190 SAS No.: N/A SD6 No.: N/A 

Lab Sample ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SERF 

Time Analyzed: 17:00 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 DI BLANK DI BLANK S4190X990 04/13/89 
2 4190-01 4190-01 S4190X991 04/13/89 
3 4190-01DUP 4190-01DUP S4190X992 04/13/89 
4 4190-01MS 4190-01MS S4190X993 04/13/89 
6 4190-02 4190-02 S4190X995 04/13/89 
7 4190-03 4190-03 S4190X996 04/13/89 
8 4190-04 4190-04 S4190X997 04/14/89 
9 4190-05 4190-05 S4190X998 04/14/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



5B 
SEHIVOIATILE ORGANIC GC/MS PAH 

Lab Name:'RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4190 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX988 04/13/89 15:41 
BLK-01 S4190X989 04/13/89 17:00 
DI BLANK S4190X990 04/13/89 17:53 
4190-01 S4190X991 04/13/89 18:46 
4190-01DUP S4190X992 04/13/89 19:40 
4190-01MS S4190X993 04/13/89 20:34 
4190-02 S4190X995 04/13/89 22:22 
4190-03 S4190X996 04/13/89 23:16 
4190-04 S4190X997 04/14/89 00:10 
4190-05 S4190X998 04/14/89 1:03 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

lb Name: RMAL 

Instrument ID: 4500-X 

Lab Code: Enseco Case No: N/A 

Calibration Date(s): 04/13/89 

Minimum RF is 0.050 Maximum % RSD is 35% 

rLab File ID: RRF = STDX986 RRF STDX984 
1 RRF «= STDX987 RRF = STDX985 RRF STDX983 

20 PPT 40 PPT 240PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

D8-Naphthalene 2.648 2.513 2.437 2.666 2.301 2.513 6. oil 
DlO-Flourene 
pi2-Chrysene 

1.360 1.278 1.306 1.368 1.525 1.367 7.0 DlO-Flourene 
pi2-Chrysene 1.806 1.706 1.525 1.683 1.696 1.683 6.0 
2,3-Benzofuran. 1.487 1.438 1.347 1.488 1.513 1.455 4.5 
2,3-Dihydroindene 1.481 1.456 1.392 1.541 1.586 1.491 5.0 
IH-Indene 1.789 1.797 1.695 1.928 1.885 1.819 5.0 
Naphthalene 3.034 2.882 2.745 3.077 2.515 2.851 8.0 
Benzo(B)Thiophene 2.359 2.243 2.161 2.410 2.161 2.267 5.0 
Quinoline 1.161 1.079 1.173 1.371 1.571 1.271 15.7 
IH-Indole 1.641 1.623 1.591 1.803 1.912 1.714 8.0 
"2-MethyInaphthalene 1.533 1.457 1.414 1.568 1.663 1.527 6.4 
.-Methylnaphthalene 1.584 1.508 1.462 1.621 1.693 1.574 5.8 
Biphenyl 2.453 2.028 1.954 2.084 2.033 2.110 9.3 
Acenaphthylene 1.701 1.683 1.695 2.001 2.111 1.838 11.0 
Acenaphthene 1.472 1.310 1.301 1.418 1.539 1.408 7.3 
Dibenzofuran 2.268 2.143 2.086 2.222 2.198 2.183 3.2 
Flourene 1.608 1.460 1.504 1.619 1.823 1.603 8.8 
Dibenzothiophene 1.305 1.218 1.163 1.085 1.329 1.220 8.3 
Phenanthrene 1.362 1.263 1.219 1.127 1.355 1.265 7.8 
Anthracene 1.089 1.042 1.063 1.035 1.346 1.115 11.7 
Acridine 0.805 0.727 0.881 0.883 1.236 0.906 21.5 
Carbazole 1.177 1.121 1.091 0.994 1.285 1.134 9.5 
Fluoranthene 1.435 1.264 1.276 1.139 1.422 1.307 9.4 
Pyrene 1.777 1.361 1.262 1.105 1.394 1.380 18.0 
Benzo(A)Anthracene 1.832 1.786 1.580 1.851 1.933 1.796 7.4| 
Chrysene 1.851 1.896 1.611 1.802 1.843 1.801 6.2 
Benzo(B)Fluoranthene 1.938 1.924 1.614 1.911 1.878 1.853 7.3 
Benzo(K)Fluoranthene 2.230 1.991 1.602 1.897 2.114 1.967 12.2 
Benzo(E)Pyrene 1.780 1.827 1.678 1.867 1.872 1.805 4.4 
Benzo(A)Pyrene 1.412 1.437 1.356 1.562 1.750 1.503 10.5 
Perylene 1.514 1.429 1.361 1.589 1.813 1.541 11.3 
Indeno(1,2,3-CD)Pyrene 1.477 1.466 1.417 1.628 1.646 1.527 6.8 
Dibenz(A,H)Anthracene 1.167 1.273 1.199 1.355 1.362 1.271 7.0 
Benzo(G,H,I)Perylene 1.480 1.316 1.253 1.434 1.357 1.368 6.6 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

>b Name: RMAL 

Instrument ID: 4500-X 

Lab ID: STDX988 

Lab Code: Enseco Case No: 4190 

Calibration Date(s): 04/13/89 

Calibration Time: 15:41 

Minimum RF is 0.050 Maximum %RPD is 35% 

INITIAL 40 PPT %RPD 
COMPOUND AVE RRF RRF 

D8-Naphthalene 2.513 2.502 0.4 
DlO-Flourene 1.367 1.278 6.5 
D12-Chrysene 1.683 1.520 9.7 
2,3-Benzo£uran 1.455 1.432 1.6 
2,3-Dihydroindene 1.491 1.469 1.5 
IH-Indene 1.819 1.765 3.0 
iNaphthalene 2.851 2.845 0.2 
Benzo(B)Thiophene 2.267 2.183 3.7 
Quinoline 1.271 1.023 19.5 
IH-Indole 1.714 1.522 11.2 
2-MethyInaphthalene 1.527 1.421 6.9 
1-Methylnaphthalene 1.574 1.482 5.8 
Biphenyl 2.110 1.901 9.9 
Acenaphthylene 1.838 1.564 14.9 
Acenaphthene 1.408 1.245 11.6 
Dibenzofuran 2.183 2.023 7.3 
Flourene 1.603 1.410 12.0 
Dibenzothiophene 1.220 1.172 3.9 
Phenanthrene 1.265 1.216 3.9 
Anthracene 1.115 0.947 15.1 
Acridine 0.906 0.639 29.5 
Carbazole 1.134 1.019 10.1 
Fluoranthene 1.307 1.239 5.2 
Pyrene 1.380 1.273 7.8 
Benzo(A)Anthracene 1.796 1.552 13.6 
Chrysene 1.801 1.624 9.8 
Benzo(B)Fluoranthene 1.853 1.677 9.5 
Benzo(K)Fluoranthene 1.967 1.520 22.7 
Benzo(E)Pyrene 1.805 1.626 9.9 
Benzo(A)Pyrene 1.503 1.197 20.4 
Perylene 1.541 1.315 14.7 
Indeno(1,2,3-CD)Pyrene 1.527 1.306 14.5 
Dibenz(A,H)Anthracene 1.271 1.082 14.9 
Benzo(G,H,I)Perylene 1.368 1.213 11.3 

FORM VII 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUNMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 4190 

Lab File ID (Standard): STDX988 

Instriiment ID: 4500-X 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 04/13/89 

Time Analyzed: 15:41 

IS#1 (ACN) IS#2 (PHN) IS#3 (BAP) 
AREA # AREA # AREA # 

12 HOUR STD 65431 104005 64664 

UPPER LIMIT 130862 208010 129328 

LOWER LIMIT 32716 52002 32332 

SAMPLE NO. 

4190-01 82100 129600 82600 
4190-01DUP 68600 115600 79200 
4190-01MS 71200 124900 86200 
4190-02 68100 107700 70200 
4190-02DUP 79100 137100 97700 
4190-03 81000 137700 96100 
4190-04 73400 119600 76400 
4190-05 63300 106900 77000 
BLK-01 87800 142200 92900 
DI BLANK 78000 128900 90100 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Colximn used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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Rocky Mountain 
Analytical Laboratory 

CASE NARRATIVE 

City of St. Louis Park 

April 28 1989 

Enseco - RMAL Project Number 004191 

Introduction 
One aqueous sample was received at Rocky Mountain Analytical Laboratory on 

April 5, 1989. ' The sample was logged in under RMAL project number 004191. A 
cross reference associating the RMAL sample number to the actual field sample 
number is included. The sample was analyzed for medium level part-per-
trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Quality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

No problems were encountered in the PPT-PAH analysis. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

J Reported hyij yUlM f] ^ Date: I 
Tracy Gitertoh ^ 
Data CoVrtrol Supervisor 

Approved by: %.Gkc*^yL io^j Date: 
Jean iZimmerman<=' ' 
Program Administrator 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

004191-0001-SA GAC-SLPlOF-040489 AQUEOUS 04 APR 89 14:30 05 APR 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4191-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4191 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

Lab Sample ID: 4191-01 

Lab File ID: S4191X999 

Date Received: 04/05/89 

Date Extracted: 04/07/89 

Date Analyzed: 04/14/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
•01-8 
12-7 
•94-6 
•74-8 
-44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
•49-5 
•39-5 
•70-3 
24-2 
•58-7 

2,3-Benzofuran 
•2,3-Dihydroindene 
-IH-Indene 
Naphthalene 
-Benzo (B) Thiophene_ 
-Quinol ine ] 
-IH-Indole 
2-Methylnaphthalene_ 
-1-Methylnaphthalene' 
-Biphenyl_ 
-Acenaphthylene_ 
-Acenaphthene ] 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene ] 
-Anthracene 
-Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene ' 
-Benzo(A)Anthracene_ 
-Chrysene 
-Benzo(B)Fluoranthene_ 
-Benzo (K) Fluoranthene_ 
7,12-Dimethylbenzanthracene_ 
Benzo(E)Pyrene 
Benzo(A)Pyrene 
Perylene 
3-Methylcholanthrene_ 

•Indeno (1,2,3-CD) Pyrene_ 
-Dibenz(A,H)Anthracene 
•Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene 

410. U 
1800. 
72. U 
520. U 
340. 
110. U 
200. U 
72. U 
92. J 
370. 
740. 
1500. 
390. 

1400. 
120. 
100. U 
93. 
230. U 
150. U 
200. 
220. 
200. U 
220. U 
200. U 
180. U 
220. U 
150. U 
180. U 
200. U 
280. U 
170. U 
130. u 
220. u 
130. u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEHIVOLATILE SURROGATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 4191 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4191-01 87 87 84 
2 BLK-01 89 90 87 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract rec[uired QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S4191X001 

Date Extracted: 04/07/89 

Date Analyzed: 04/14/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-x 

Contract: N/A 

4191 SAS No.: N/A SDG No.: N/A 

Lab Sample ID: BLK-01 

Extraction: (SepF/Cont/Sonc) SERF 

Time Analyzed: 02:51 

Level: (low/med) MED 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD; 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE ID 

DATE 
ANALYZED 

04/14/89 4191-01 4191-01 S4191X999 

DATE 
ANALYZED 

04/14/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLK-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code; ENSECO Case No.: 4191 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLK-01 

Lab File ID: S4191X001 

Date Received: 04/05/89 

Date Extracted: 04/07/89 

Date Analyzed: 04/14/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 410. U 
496-11-7 2.3-Dihvdroindene 110. u. 
95-13-6 IH-Indene 72. U 
91-20-3 Naohthalene 520. U 

4565-32-6 Benzo f B) Thioohene 72. U 
91-22-5 Quinoline 110. U 
120-72-9 IH-Indole 200. U 
91-57-6 2-MethvlnaDhthalene 72. U 
90-12-0 1 -Me th vl naohthal ene 130. U 
92-52-4 Biohenvl 340. U 
208-96-8 Acenaohthvlene 110. U 
83-32-9 Acenaphthene 100. U 
132-64-9 Dibenzofuran 80. U 
86-7 3-7 Fluorene 80. U 
132-65-0 Dibenzothioohene 88. U 
85-01-8 Phenanthr ene 100. U 
120-12-7 Anthracene 88. U 
260-94-6 Acridine 230. U 
86-74-8 Carbazole 150. U 
206-44-0 Fluoranthene 110. U 
129-00-0 Pvrene 110. U 
56-55-3 Benzo f A) Anthracene 200. u 

218-01-9 Chrvsene 220. u 
205-99-2 Benzo(B) Fluoranthene 200. u 
207-08-9 BenzofK) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthracene_ 220. u 

192-97-2 Benzo (E) Pvrene 150. u 
50-32-8 BenzofA) Pvrene 180. u 
198-55-0 Pervlene 200. u 
56-49-5 3 -Methvl Choi anthr ene 280. u 

193-39-5 Indeno f 1.2.3-CD) Pvrene 170. u 
53-70-3 Dibenz Ik.H) Anthracene 130. u 

191-24-2 BenzofG.H, I) Pervlene 220. u 
215-58-7 Dibenz (A. C) Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4191 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX988 04/13/89 15:41 
4191-01 S4191X999 04/14/89 01:57 
BLK-01 S4191X001 04/14/89 02:51 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

ab Name: RMAL 

Instrument ID: 4500-X 

Lab Code: Enseco Case No: 4191 

Calibration Date(s): 04/13/89 

Minimum RF is 0.050 Maximum % RSD is 35% 

Lab File ID: RRF = STDX986 RRF STDX984 
1 RRF = STDX987 RRF = STDX985 RRF STDX983 

20 PPT 40 PPT 240PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

D8-Naphthalene 2.648 2.513 2.437 2.666 2.301 2.513 6.0 
DlO-Flourene 1.360 1.278 1.306 1.368 1.525 1.367 7.0 
D12-Chrysene 1.806 1.706 1.525 1.683 1.696 1.683 6.0 
2,3-Benzofuran 1.487 1.438 1.347 1.488 1.513 1.455 4.5 
2,3-Dihydroindene 1.481 1.456 1.392 1.541 1.586 1.491 5.0 
IH-Indene 1.789 1.797 1.695 1.928 1.885 1.819 5.0 
Naphthalene 3.034 2.882 2.745 3.077 2.515 2.851 8.0 
Benzo(B)Thiophene 2.359 2.243 2.161 2.410 2.161 2.267 5.0 
Quinoline 1.161 1.079 1.173 1.371 1.571 1.271 15.7 
IH-Indole 1.641 1.623 1.591 1.803 1.912 1.714 8.0 

'•2 -Methylnaphthalene 1.533 1.457 1.414 1.568 1.663 1.527 6.4 
i-Methylnaphthalene 1.584 1.508 1.462 1.621 1.693 1.574 5.8 
Biphenyl 2.453 2.028 1.954 2.084 2.033 2.110 9.3 
Acenaphthylene 
Acenaphthene 

1.701 1.683 1.695 2.001 2.111 1.838 11.0 Acenaphthylene 
Acenaphthene 1.472 1.310 1.301 1.418 1.539 1.408 7.3 
Dibenzofuran 2.268 2.143 2.086 2.222 2.198 2.183 3.2 
Flourene 1.608 1.460 1.504 1.619 1.823 1.603 8.8 
Dibenzothiophene 1.305 1.218 1.163 1.085 1.329 1.220 8.3 
Phenanthrene 1.362 1.263 1.219 1.127 1.355 1.265 7.8 
Anthracene 1.089 1.042 1.063 1.035 1.346 1.115 11.7 
Acridine 0.805 0.727 0.881 0.883 1.236 0.906 21.5 
Carbazole 1.177 1.121 1.091 0.994 1.285 1.134 9.5 
Fluoranthene 1.435 1.264 1.276 1.139 1.422 1.307 9.4 
Pyrene 1.777 1.361 1.262 1.105 1.394 1.380 18.0 
Benzo(A)Anthracene 1.832 1.786 1.580 1.851 1.933 1.796 7.4 
Chrysene 1.851 1.896 1.611 1.802 1.843 1.801 6.2 
Benzo(B)Fluoranthene 1.938 1.924 1.614 1.911 1.878 1.853 7.3 
Benzo(K)Fluoranthene 2.230 1.991 1.602 1.897 2.114 1.967 12.2 
Benzo(E)Pyrene 1.780 1.827 1.678 1.867 .1.872 1.805 4.4 
Benzo(A)Pyrene 1.412 1.437 1.356 1.562 1.750 1.503 10.5 
Perylene 1.514 1.429 1.361 1.589 1.813 1.541 11.3 
Indeno(1,2,3-CD)Pyrene 1.477 1.466 1.417 1.628 1.646 1.527 6.8 
Dibenz(A,H)Anthracene 1.167 1.273 1.199 1.355 1.362 1.271 7.0 
Benzo (6, H, I) Pe^lene 1.480 1.316 1.253 1.434 1.357 1.368 6.6 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

\h Name: RMAL 

Instrument ID: 4500-X 

Lab ID: STDX988 

Lab Code: Enseco Case No: 4191 

Calibration Date(s): 04/13/89 

Calibration Time: 15:41 

Minimum RF is 0.050 Maximum %RPD is 35% 

INITIAL 40 PPT %RPD 1 
COMPOUND AVE RRF RRF 1 

D8-Naphthalene 2.513 2.502 0.4 
DlO-Flourene 1.367 1.278 6.5 
D12~Chrysene 1.683 1.520 9.7 
2,3-Benzo£uran 1.455 1.432 1.6 
2,3-Dihydroindene 1.491 1.469 1.5 
IH-Indene 1.819 1.765 3.0 
paphthalene 2.851 2.845 0.2 
penzo(B)Thiophene 2.267 2.183 3.7 
Quinoline 1.271 1.023 19.5 
IH-Indole 1.714 1.522 11.2 
2-Methylnaphthalene 1.527 1.421 6.9 
1-Methylnaphthalene 1.574 1.482 5.8 
Biphenyl 2.110 1.901 9.9 
Acenaphthylene 1.838 1.564 14.9 
Acenaphthene 1.408 1.245 11.6 
Dibenzofuran 2.183 2.023 7.3 
Flourene 1.603 1.410 12.0 
Dibenzothiophene 1.220 1.172 3.9 
Phenanthrene 1.265 1.216 3.9 
Anthracene 1.115 0.947 15.1 
Acridine 0.906 0.639 29.5 
Carbazole 1.134 1.019 10.1 
Fluoranthene 1.307 1.239 5.2 
Pyrene 1.380 1.273 7.8 
Benzo(A)Anthracene 1.796 1.552 13.6 
flChrysene 1.801 1.624 9.8 1 
HBenzo(B)Fluoranthene 1.853 1.677 9.5 
penzo(K)Fluoranthene 1.967 1.520 22.7 
HBenzo(E)Pyrene 1.805 1.626 9.9 
Benzo(A)Pyrene 1.503 1.197 20.4 
Perylene 1.541 1.315 14.7 
Indeno(1,2,3-CD)Pyrene 1.527 1.306 14.5 
Dibenz(A,H)Anthracene 1.271 1.082 14.9 
Benzo(G,H,I)Perylene 1.368 1.213 11.3 

FORM VII 



8C 
SEHIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 4191 

Lab File ID (Standard): STDX988 

Instrximent ID: 4500-X 

Contract: N/A 

SAS No.: N/A SD6 No: N/A 

Date Analyzed: 04/13/89 

Time Analyzed: 15:41 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 

UPPER LIMIT 

65431 104005 

208010 

64664 12 HOUR STD 

UPPER LIMIT 130862 

104005 

208010 129328 

LOWER LIMIT 32716 52002 32332 

SAMPLE NO. 

4191-01 
BLK-01 

32332 

SAMPLE NO. 

4191-01 
BLK-01 

67600 
59300 

116800 
100400 

69900 
65000 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
49}S Yanow Street 
Aivada, Colorado 80002 
303/421-6611 Facsimile: 303/431-7171 1. Packed by:. 

SAMPLE SAFE" CONDITIONS 
No.83o7 

Seal* 

AHn: 

Enseco Client 
* 

Project • 

Sampling Co. . 

Sampling Site 

Team Leader. 

Sr. 

2..8eai Intact Upon Receipt by Sampling Co.: Yea 

3.iConditlon of Contents:, 

4. Sealed tor Shipping 1^: 

6. Initial Contents Temp.: * C Seal #. 

No 

S./l^c/^rs 

8. Sampling Status: Dona Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

8. Contents Temperature Upon Receipt by Lab: 

9. Condition of Contents: 

No 

JU. 

Date Time Sample ID/Descrlptlon Sample Type No. Containers Analysis Parameters Remarks 

'M. /33D 6A<L-SUP/0T- u I / W- MH 
• 

) -) d,AC'SLP IOTH' L Idu. 
) 

/ / 
C4C-SLP 

( 
' 0 '/)S' ' ^ • V * 1 

• V , 
if • * ' 

f 

• >-

'I 

• I.I • . • ^ • . 

./v:- ' • 
« 
s • 

/ 
' ' ' 

*. 
•v 

' 
. .• f.• • 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by. (signed) Date Time Delivered to Shipper by: 

Method of Shipment: 

Received for Lab: 

Enseco Project No.. 

DETAILS 

/r/A MMin • .— 

White and Pink Copies to Lab > •' Yellow to Sampler . 88-001 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4955 Yattow Street 
Aivada, Colorado 80002 
303/421-6611 FacsifflUe: 303/431-7171 

SAMPLE SAFE" CONDITIONS 
NO.8316 

Attn: 

Enseco Client 
y», , 

Project 

Sempllng Co. , 

Sempling Site. 

Teem Leader _ 

Loulii " 

1. Packed by: 

a. Seal Intact Upon Receipt by Sampling Co.: 

8. Condition ot Contente: ' 

4. Sealed for Shipping by: , 

5. Initial Contenta Temp.: , 

Seal* 

Yee No ••1 

_*C Seal *. 

6. Sampling Statua: Done Continuing Until -

7. Seel Intact Upon Receipt by Laboratory: 

8. Contenta Temperature Upon Receipt by Lab; 

9. Condition ot Contenta: 

No 

Date Time Sample ID/Deacrlptlon Sample Type fil ^ No. Contalnera Analysis Parameters Remarks 

Lr-

7 6/k!- /oPSD' t L ~> • 
( 

^LP/OTR -
'•'f,. ^ 

ftp 
, '"1, t , 

r 
t 

' L 
i 

* , " • 1 4 J ' * - < •' 
1 ' 

/ ' 
• ' I • f. 

• 
, > 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by; (algned) Received by: (signed) Date Time Delivered to Shipper by: 

Method of Shipment: 

SHIPPING DETAILS 
\M. 

.Airbill*. z.%CS'tns7*c 

Received for Lab:. . Signed: . Date/Time. 

Enseco Project No. . 

White and Pink Copies to Lab Yellow to Sampler 88-001 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4955 Yairow Street 
ArviiJa, Colorado 80002 
303/421-6611 Facsimye: 303/431-7171 

SAMPLE SAFE"! CONDITIONS 

S, 

NO.8315 

Attn: 

Enseco Clleiit 

Project 

Sampling Co. 

Sampling Site 

Team Leader-

1. Packed by: — 

2. Seal Intact Upon Racalpt by Sampling Co.: 

3. Condition of Contanta: ' 

4. Saaled for Shipping by: , 

6. Initial Contenla Temp.: , 

Seal# 

Ye< No 

.•C Seal#. 

6.Sampling Sfalua: Done Continuing Until ... 

7. Seal Intact Upon Racalpt by Laboratory: 

8. Content# Temperature Upon Receipt by Lab: 

.No 

9.Condition of Contanta: / 

Date 

S 
Time 

iA 

Sample lO/Oeecrlptlon 

G>fUl'SuPlo^>~ 

C.AC.-'ScPlOdZ-

Sample Type 

/tjyr 

7 

No. Containers Analysis Parameters 

? 

0 3 TA-H 

-gg" 

Pemarka 

, I .• ,i 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed)' Received by: (signed) Date Time 

1. 

2. 

3. 

8HIIVING DETAILS 
££J^ Delivered to Shipper by: 

Method of Shipment: - Airbill« . ^'9 

Received for Lab: signed: Oafe/Tlme \ 

Enseco Project No 

White and Pink Copies to Lab Yellow to Sampler S84»i 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4933 Yaitow Street 
Atvada, Colorado 80002 
303/421-6611 Fanlmlle; 303/431-7171 1. Packed by:. 

SAMPLE SAFE" CONDITIONS 

54 

NO.8358 

Seal# 

AHn: 

Enseco Client 

Project 

Sf. L, tus 

2. Seal intact Upon Receipt by Sampling Co.: 

3. Condition of Contenta: ,, , ' , , 

4. Sealed for Shipping by:. .n „ , 

Ype No 

Sampling Co; j 

Sampling Site 

Team Leader-

5. initial Contents Temp.:. • ^ • ' ' *r*- Seai.f -i,!.,';.'.;.,,, ^ M,.; 

6. Sampling Status: •' Done Continuing Until —l ,• ^ ' 

7. Seal intact Upon Receipt by Uboratory: 

8. Contents Tamparatum Upon Receipt by Lab: —. 

0. Condition of Contents: — (^ooO 

No 

Date Time Sample ID/Description Sample Type No. Contalners^jj Analysis Parameters - Remarks 

IM30 ^- S(.p Ift F - i/r9 LTTL L PPT' P/^ A/yiv fipr-lhi/ 

A<L- S(_P 16 FTbc.- /Ln. tjC>. foe. 
• 

/ GAC- SLP \(iT'n>C'-o^9¥9 
1 

0 1 ' \ >• 
CAC- 5L.P lod-l ' •('. 0 ^'v;, ,, 

1, ^ 
• • * i« • 

1 • • 
GA(i'^L.PlC\^D.rhC.- 1 

1 e 

=/ . -• ."-H.r i • 

CaML- SLP to '0 
v;' /' , ' r 

• 
a 

V 

T 

/ V'/ • . - .1 .. i; 

,i.'i , 

t ' 

' ' ' • 

CUSTODY TRANSFERS PRIOR TO SHIPPINO 
Relinquished by: (signed) Received by: (signed) Data Time 

.SHIPPINO DETAILS 
Delivered to Shipper by: 

Method of Shipment:^ 

Receivod'forLab:. 

BnMCO KfOJBGi flO* ^/90 
Date/Time 

, • 'r '•» 

Vimiteand^AC^to^toUb^ , sseot 



Kocky Mountain 
Analytical Laboratory 

#^Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

May 25, 1989 

Enseco - RMAL Project Number 004703 

Introduction 
Six aqueous samples were received at Enseco Rocky Mountain Analytical 

Laboratory on May 2, 1989. Sample GAC-SLPlGFBD-050189 was extracted and held 
as per the QAPP. The remaining samples were logged in under RMAL project 
number 004703. A cross reference associating the RMAL sample numbers to actual 
field sample numbers is included. The samples were analyzed for low level 
part-per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Ouality Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

All samples show target compounds that do not meet secondary ion 
confirmation. In some instances a compound that does not meet secondary ion 
confirmation criteria may still be determined to be present in the sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with an asterisk (*) on the data sheets (Form I) as per 
the 1989 QAPP. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Case Narrative - RMAL #4703 
^^^iMay 25, 1988 
y Page Two 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; Date: 
iHrdcy (^jaTerson 
Data Control Supervisor 

Approved byCy ^ Date: 
Zimmerman '• '/ ^ 

ogram Administrator 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

^Enseoo 

Lab ID Client ID 

004703-0001-SA GAC-SLPlOT-050189 
004703-0001-DU GAC-SLPlOTD-050189 
0047G3-0001-MS GAC-SLPlOMS-050189 
004703-0002-SA GAC-SLPlOFB-050189 
004703-0002-DU GAC-SLPlOFBD-050189 
004703-0003-SA GAC-SLPlOCl-050189 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 01 MAY 89 02 MAY 89 
AQUEOUS 01 MAY 89 02 MAY 89 
AQUEOUS 01 MAY 89 02 MAY 89 
AQUEOUS 01 MAY 89 02 MAY 89 
AQUEOUS 01 MAY 89 02 MAY 89 
AQUEOUS 01 MAY 89 02 MAY 89 
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IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4703-01 
Lab Name; RMAL Contract No.: N/A -

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: 4703-01 

Lab File ID: S4703X318 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/14/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
-11-7 
13-6 
•20-3 
-32-6 
22-5 
•72-9 
•57-6 
12-0 
•52-4 
96-8 
32-9 
•64-9 
•73-7 
•65-0 
01-8 
•12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
•97-2 
•32-8 
•55-0 
49-5 
•39-5 
70-3 
24-2 
•58-7 

2,3-Benzofuran_ 
•2,3-Dihydroindene_ 
-IH-Indene 
N aphtha 1 ene_ 
-Benzo (B) Thiophene, 
-Quinoline 
-IH-Indole 
2-Methylnaphthalene_ 
-l-Methylnaphthalene^ 
-Biphenyl_ 
-Acenaphthylene_ 
-Acenaphthene ] 
-Dibenz o furan 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene " 
-Anthracene 
-Acridine 
Carbazole 
-Fluordnthene_ 
-Pyrene_ 
-Benzo(A)Anthracene_ 
-Chrysene 
-Benzo(B)Fluoranthene_ 
-Benzo(K)Fluoranthene" 
•7,12-Dimethylbenzanthracene_ 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene 
3-Methy1cho1anthrene_ 
"Indeno (1,2,3-CD) Pyrene_ 
Dibenz(A,H)Anthracene 
Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

5.1 U 
53. 
1.8 
3.6 J 
8.4 
1.4 U 
2.5 U 
1.7 
3.5 
6.4 
9.2 

28. 
6.8 

16. 
1.6 
3.6 
1.1 
2.9 U 
1.9 U 
3.8 
3.6 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
2.8 U 
1.9 U 
2.3 U 
2.5 U 
3.5 U 
2.1 U 
1.6 U 
2.8 U 
1.6 U 

B 

B 

B 
B 

FORM I SV-1 V87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4703-01DUP 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: 4703-01DUP 

Lab File ID: S4703X319 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/14/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 54. 
95-13-6 IH-Indene 1.7 
91-20-3 Naphtha 1 ene 2.1 J 

4565-32-6 BenzofB) Thiophene 8.7 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57 -6 2 -Methvlnaohthalene 1.1 
90-12-0 l-Methvlnaohthalene 3.3 B 
92-52-4 Binhenvl 6.2 
208-96-8 Acenaohthvlene 14. * 

83-32-9 Acenaphthene 29. 
132-64-9 Dibenzofuran 7.0 
86-73-7 Fluorene 17. 
132-65-0 Dibenzothiophene 1.7 
85-01-8 Phenanthr ene 3.7 B 
120-12-7 Anthracene 1.1 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 4.3 B * 
129-00-0 Pvrene 4.0 B 
56-55-3 BenzofA) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo f B) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2 8 U 

192-97-2 BenzofE) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0- Pervlene 2.5 U 
56-49-5 3 -Methvl Choi anthr ene 3.5 U 
193-39-5 Indeno f 1.2 .3-CD) Pvrene 2.1 U 
53-70-3 Dibenz rA.H) Anthracene 1.6 U 

191-24-2 BenzofG. H.I) Pervlene 2.8 U 
215-58-7 Dibenz {A. C) Anthracene 1.6 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4703-01MS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: 4703-01MS 

Lab File ID: S4703X320 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/15/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 53. 
95-13-6 IH-Indene 9.4 SP 
91-2 0-3 Naphthalene 10. SP 

4565-32-6 BenzofB) Thiophene 8.5 
91-22-5 Quinoline 10. SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-M?ithvlnaDhthalene 9.4 SP 
90-12-0 l-Methvlnaohthalene 3.3 B 
92-52-4 Biohenvl 6.4 
208-96-8 Acenanh thvl ene 13. * 

8 3 -3 2 -9 Acenaphthene 29. 
132-64-9 Dib«_nzofuran 6.8 
86-73 -7 Fluorene 25. SP 
132-65-0 Dibenzothiophene 1.5 
85-01-8 Phenanthr ene 3.1 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 3.8 B 
129-00-0 Pyrene 3.7 B 
56-55-3 Benzof A) Anthracene 2.5 U 
218-01-9 Chrvsene 7.2 SP 
205-99-2 Benzof B) Fluoranthene 2.5 u 
207-08-9 Benzof K) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo f E) Pvrene 2.2 SP 
50-32-8 Benzof A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3 -Meth V1 cho 1 anthr ene 3.5 u 

193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz fA.H) Anthracene 1.6 u 

191-24-2 BenzofG.H.I^ Pervlene 2.8 u 
215-58-7 Dibenz fA. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4703-02 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Leve1: (1ow/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

Lab Sample ID: 4703-02 

Lab File ID: S4703X321 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/15/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 
CAS NO. COMPOUND Q 

271-89-6 2,3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.4 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 4.9 J 

4565-32-6 Benzo f B) Thiophene 0.9 U 
91-22 -5 Quinol ine 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methylnaohthalene 2.7 
90-12-0 l-Methvlnaohthalene 1.6 B 
92-52-4 Biphenvl 4.3 U 
208-9 6-8 Acenaphthvl ene 1.4 U 
83-32-9 Acenaphthene 1.4 * 

132-64-9 : Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.6 B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.3 J B 
56-55-3 Benzof A) Anthracene 2.5 U 

218-01-9 Chrysene 2.8 U 
205-99-2 Benzo^B) Fluoranthene 2.5 U 
207-08-9 BenzofK) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene 2.8 U 
192-97-2 Benzo fE) pyrene 1.9 u 
50-32-8 Benzo (A) Pyrene 2.3 u 
198-55-0 Perylene 2.5 u 
56-49-5 3-Methyl Choi anthr ene 3.5 u 
193-39-5 Indeno (1.2.3-CD) Pyrene 2.1 u 
53-70-3 Dibenz ̂ A. H) Anthracene 1.6 u 
191-24-2 Benzo fG. H.I) Perylene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



IB 
SEHIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) pH: 6.5 

EPA SAMPLE NO. 

4703-03 

SDG No.: N/A 

Lab Sample ID: 4703-03 

Lab File ID: S4703X337 

Date Received: 05/02/89 

Date Extracted: 05/06/89 

Date Analyzed: 05/16/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Ben2ofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 6.8 
91-20-3 Naphthalene 4.1 J 

4565-32-6 Benzo f B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 2.7 * 

90-12-0 l-Methvlnaphthalene 1.4 J B 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 U 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.3 B * 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.4 U 
56-55-3 Benz o (A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
2 07 -08 -9 Ben z o (K) Fluoranthene 2.3 U 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 U 

192-97-2 Benzo fE) Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3 -Me thvl Choi anthr ene 3.5 u 
193-39-5 Indeno (1,2.3-CD) Pyrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo (G.H. 11 Pervlene 2.8 u 
215-58-7 Dibenz (A, C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4703-01 67 60 79 
2 4703-02 75 67 64 
3 4703-03 49 47 11 
4 4703-01DUP 82 68 84 
5 4703-01MS 76 68 63 
6 BLKOl 56 60 50 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATHiE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix Spike - EPA Sample No.: 4703-01 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 1.8 9.4 76 
Naphthalene 10 3.6 10. 64 
Quinoline 10 0.0 10. 100 
2-Methylnaphthalene_ 10 1.7 9.4 77 
Fluorene 10 16. 25. 90 
Chrvsene 10 0.0 7.2 72 
Benzo(E)Pyrene 10 0.0 2.2 22 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RNAL Contract: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No. N/A 

EPA Sample No.: 4703-01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2.3-Dihvdroindene 53. 54. 2 ' 
IH-Indene 1.8 1.7 6 
Naphthalene 3.6 2.1 53 
Benzo fB)Thiophene 8.4 8.7 4 
2-Methylnaphthalene 1.7 1.1 43 
1-Methylnaphthalene 3.5 3.3 6 
Biphenvl 6.4 6.2 3 
Ac en aphthy1ene 9.2 14. 41 
Acenaphthene 28. 29. 4 
Dibenzofuran 6.8 7.0 3 
Fluorene 16. 17. 6 
D iben z oth i'• phene 1.6 1.7 6 
Phenanthrene 3.6 3.7 3 
Anthracene 1.1 1.1 0 
Fluoranthene 3.8 4.3 12 
Pvrene 3.6 4.0 11 

COMMENTS: 

ND = Not found 
NC = Not calculated 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOIATILE METHOD BLANK SUMMARY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Lab File ID: S4703X323 Lab Sample ID: BLKOl 

Date Extracted: 05/06/89 Extraction; (SepF/Cont/Sonc) SEPF 

Date Analyzed: 05/15/89 Time Analyzed: 02:47 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: 4500-X 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 '4703-01 4703-01 S4703X318 05/14/89 
2 4703-02 4703-02 S4703X321 05/15/89 
3 4703-03 4703-03 S4703X337 05/16/89 
4 4703-01MS 4703-01MS S4703X320 05/15/89 
5 4703-01DUP 4703-01DUP S4703X319 05/14/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4703 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.5 

CAS NO. COMPOUND 

Lab Sample ID: BLKOl 

Lab File ID: S4703X323 

Date Received: 05/02/89 

Date Extracted; 05/06/89 

Date Analyzed: 05/15/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2 .3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 6.5 U 

4565-32-6 Benzo (B) Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaohthalene 0.9 U 
90-12-0 1-Methylnaphthalene 1.7 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.8 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.2 J 
129-00-0 Pvrene 1.4 
56-55-3 Ben zo(h) Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
57-97-6 7,12-Dimethylbenzanthracene_ 2.8 u 

192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
56-49-5 3 -Me thvl chol anthr ene 3.5 u 

193-39-5 Indeno 11.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo fG.H.Ii Pervlene 2.8 u 
215-58-7 Dibenz (A. C) Anthracene 1.6 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4703 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD STDX314 05/14/89 18:01 
47' 3-01 S4703X318 05/14/89 22:25 
4703-02 S4703X321 05/15/89 01:02 
4703-01MS S4703X320 05/15/89 00:10 
4703-01DUP S4703X319 05/14/89 23:18 
BLKOl S4703X323 05/15/89 02:47 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RNAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4703 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
4703-03 

STDX334 
S4703X337 

05/15/89 
05/16/89 

23:41 
07:49 

FORM V 1/87 Rev. 



Rocky Mountain 
Analytical Laboratotv 

^'Enseco 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

May 25. 1989 

Enseco - RMAL Project Number 004706 

Introduction 
One aqueous sample was received at Enseco Rocky Mountain Analytical 

Laboratory on May 2, 1989. The sample was logged in under RMAL project number 
004706. A cross reference associating the RMAL sample numbers to actual field 
sample numbers is included. The sample was analyzed for medium level part-
per-trillion (ppt) polynuclear aromatic hydrocarbons (PAH). 

Internal Oualitv Control Processes. Corrective Actions, and Resolution 

All quality control and/or analytical problems encountered in processing 
the samples and corrective actions taken have been summarized below as per the 
1989 QAPP. 

PPT PAH 

There were no problems encountered in the medium level ppt-PAH analysis. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by: . ̂ /ly^m/fiL Date: b 
Tracy G^rsOn 
Data Co^rol Supervisor 

Approved bVCyDate: ̂  
Je^Titerman 
Brogram Administrator 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Sampled Received 
Lab 10 Client 10 Matrix Date Time Date 

004706-0001-SA GAC-SLPlOF-050189 AQUEOUS 01 MAY 89 02 MAY 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

4706-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4706 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 7.0 

CAS NO. COMPOUND 

Lab Sample ID: 4706-01 

Lab File ID: S4706X338 

Date Received: 05/02/89 

Date Extracted: 05/04/89 

Date Analyzed: 05/16/89 

Dilution Factor: 10.0 

CONCENTRATION UNITS: NG/L 

271-89-6 2. 3-Benzofuran 410. U 
496-11-7 2. 3-Dihvdroindene 1800. 
95-13-6 IH-Indene 72. u 
91-20-3 Naphthalene 520. u 

4565-32-6 Benzo f B) Thiophene 500. 
91-22-5 Quinoline 110. u 
120-72-9 IH-Indole 200. u 
91-57-6 2-MethvlnaTJhthalene 72. ; : u 
90-12-0 l-Methvlnaohthalene 160. 
92-52-4 Biohenvl 470. 
208-96-8 Acenaohthvlene 810. 
83-32-9 Acenaphthene 1700. 
132-64-9 Dibenzofuran 670. 
86-73-7 Fluorene 1500. 
132-65-0 Dibenzothioohene 140. 
85-01-8 Phenanthr ene 300. 
120-12-7 Anthracene 98. 
260-94-6 Acridine 230. u 
86-74-8 Carbazole 150. u 
206-4 4-0 Fluoranthene 350. 
129-00-0 Pvrene 300. B 
56-55-3 BenzofAi Anthracene 200. U 

218-01-9 Chrvsene 220. U 
205-99-2 Benzo fBi Fluoranthene 200. U 
207-08-9 Benzo (K) Fluoranthene 180. u 
57-97-6 7,12-Dimethylbenzanthrc:cene 220. u 
192-97-2 Benzo rE) Pvrene 150. u 
50-32-8 Benzo (A) Pvrene 180. u 

198-55-0 Pervlene 200. u 
56-49-5 3 -Me th V1 cho 1 anthr ene 280. u 

193-39-5 Indeno f 1.2.3-CD) Pvrene 170. u 
53-70-3 Dibenz fA.H) Anthracene 130. u 
191-24-2 BenzofG.H. I) Pervlene 220. u 
215-58-7 Dibenz fA.C) Anthracene 130. u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 4706 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 4706-01 90 97 90 
2 BLKOl 64 72 95 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 
FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S4706X315 

Date Extracted: 05/04/89 

Date Analyzed: 05/14/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-X 

Contract: N/A 

4706 SAS No.: N/A SD6 No.: N/A 

Lab Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SERF 

Time Analyzed: 19:50 

Level: (low/med) MED 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE ID 

S4706X338 

DATE 
ANALYZED 

4706-01 4706-01 

LAB 
FILE ID 

S4706X338 05/16/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 4706 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 500 (g/ml) ML 

Level: (low/med) MED 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) pH: 6.0 

Lab Sample ID: BLKOl 

Lab File ID: S4706X315 

Date Received: 05/02/89 

Date Extracted: 05/04/89 

Date Analyzed: 05/14/89 

Dilution Factor: 10.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-

57-
192-

50-
198-

56-
193-

53-
191-
215-

•89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-6 
97-2 
32-8 
•55-0 
•49-5 
39-5 
70-3 
24-2 
58-7 

2,3-Benzofuran 
•2,3-Dihydroindene 
-IH-Indene 
Naphthalene_ 
•Benzo (B) Thiophene_ 
-Quinoline 
-IH-Indole 
2 -Mf-.^ihy lnaphthalene_ 
-l-Methylnaphthalene, 
-Biphenyl_ 
-Acenaphthy 1 ene_ 
-Acenaphthene [ 
-Dibc nzofuran 
-Fluorene 
- D ibenz oth i ophene_ 
-Phenanthrene 
-Anthracene 
-Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene 
-Benzo(A)Anthracene_ 
-Chrysene_ 
-Benzo(B)Fluoranthene 
-Benzo(K)Fluoranthene 
-7,12-Dimethylbenzanthracene_ 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene_ 
3-Methylcholanthrene_ 
-Indeno (1,2,3-CD) Pyrene_ 
-Dibenz (A,H) Anthracene_J 
-Benzo(G,H,I)Perylene 
Dibenz(A,C)Anthracene_ 

410. 
110. 
72. 
520. 
72. 
110. 
200. 
72. 
130. 
340. 
110. 
100. 
80. 
80. 
88. 
100. 
88. 
230. 
150. 
110. 
35. 

200. 
220. 
200. 
180. 
220. 
150. 
180. 
200. 
280. 
170. 
130. 
220. 
130. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 4706 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
ELK-01 

STDX314 
S4706X315 

05/14/89 
05/14/89 

18:01 
18:50 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: N/A 

case No: 4706 SAS No: N/A SGD No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 ppt PAH STD 
4706-01 

STDX334 
S4706X338 

05/15/89 
05/16/89 

23:41 
08:44 

FORM V 1/8-7 Rev. 



Enscco Incorporated 

^EnsecD 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

August 22. 1989 

Enseco - RMAL Project Number 005568 

Introduction 
Five aqueous samples (includes MS) were received at Enseco Rocky Mountain 

Analytical Laboratory on June 30, 1989. The samples were logged in under RMAL 
project number 005568. Sample GAC-SLP15FBD-0629899 (RMA # 005568-03) was 
extracted and held as per the QAPP. A cross reference associating the RMAL 
sample numbers to the actual field sample numbers is included. The samples 
were analyzed for low level part-per-trillion (ppt) polynuclear aromatic 
hydrocarbons (PAH). 

Data Oualitv Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the 1989 QAPP for completeness, precision, 
accuracy, representativeness and defensibility of the data. Unless otherwise 
stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Samples 5568-01, DIMS, 02 and the associated blank show target compounds 
that do not meet secondary ion confirmation. In some instances a compound 
that does not meet secondary ion confirmation criteria may still be determined 
to be present in the sample after close inspection of the data by the analyst. 
Supportive data includes mass chromatograms maxima at the same scan for 
primary and secondary ions, as well as discernible quantitation interference 
with the secondary ion. These compounds are flagged with asterisk (*) on the 
data sheets (Form I) as per the 1989 QAPP. 

4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax- 303/431-7171 



Case Narrative - RMAL #005568 
August 22, 1989 
Page Two 

The 1989 QAPP sets forth specific requirements for the measurement of 
benzo(j)fluoranthene. Results have not been provided previously for this 
compound. The special procedure in the QAPP will be implemented on all future 
projects. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; Date: 
Tracy GT15 jrsdn 

Co^ol Supervisor 

Approved by: Uil^fKC Date: 
Debbie Fazio^ 
Program Administrator 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID Matrix 
Sampled 

Date Time 
Received 
Date 

005568-0001-SA 
005568-0001-MS 
005568-0002-SA 
005568-0003-SA 
005568-0004-SA 

GAC-SLP15T-062989 A( lUEOUS 29 JUN 89 30 JUN 89 
GAC-SLP15TMS-062989 A( lUEOUS 29 JUN 89 30 JUN 89 
GAC-SLP15TD-062989 A( lUEOUS 29 JUN 89 30 JUN 89 
GAC-SLP15FBD-062989 A( lUEOUS 29 JUN 89 30 JUN 89 
GAC-SLP15FB-062989 AQUEOUS 29 JUN 89 30 JUN 89 



—%Ense(X) 

TABLE OF CONTENTS 

for 

City of St. Louis Park 

RMAL QC# 5568 

PAH 

1. QC Summary Package 001 
2. Sample Data Package 006 
3. Standards Data Package 144 
4. Blank Raw Data 428 
5. Matrix Spike Data 475 
6. Matrix Spike Duplicate Data N/A 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: BMAL ' Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

5568-01 

SDG No.: N/A 

Lab Sample ID: 5568-01 

Lab File ID: S5568Z569 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 66. B 
95-13 -6 IH-Indene 2.2 
91-20-3 Naphthalene 2.0 J B 

4565-32-6 Benzo f B) Thiophene 10. 
91-22 -5 Quinol ine 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 1.4 B 
90-12-0 l-Methvlnaohthalene 2.8 B * 
92-52-4 Biphenvl 7.6 
208-96-8 Acenaphthylene 17. 
83-32-9 Acenaphthene 35. 

132.-64-9 Dibenzofuran 8.7 
86-73 -7 Fluorene 21. 
132-65-0 Dibenzo thiophene 2.0 
85-01-8 Phenanthrene 2.6 B 
120-12-7 Anthracene 1.7 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 4.7 
129-00-0 Pvrene 5.0 B 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo Fluoranthene 2.3 U 
192-97-2 Benzo f El Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
193-39-5 Indeno r 1.2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 U 
191-24-2 Benzo ̂ G. H. I) Pervlene 2.8 u 

1 

FORM I SV-1 1/87 Rev. 



IB 
SEHIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5568-02 
Lab Name: RMAL ' Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 5568-02 

Lab File ID: S5568Z571 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-
192-

50-
198-
193-

53-
191-

-89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
99-2 
08-9 
97-2 
32-8 
55-0 
39-5 
70-3 
24-2 

2,3-Benzofuran_ 
•2,3-Dihydroindene 
-IH-Indene 
Naphthalene, 
-Benzo (B) Thiophene, 
-Quinoline 
IH-Indole 
2-Methylnaphthalene, 
-1-Methylnaphthalene" 
-Biphenyl, 
-Acenaphthylene, 
-Acenaphthene 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene, 
-Phenanthrene " 
-Anthracene 
-Acridine 
Carbazole 
-Fluoranthene, 
-Pyrene, 
-Benzo(A)Anthracene, 
-Chrysene, 
-Benzo(B)Fluoranthene, 
-Benzo(K)Fluoranthene" 
-Benzo(E)Pyrene 
-Benzo(A)Pyrene 
-Perylene, 
-Indeno(1,2,3-CD)Pyrene, 
-Dibenz (A, H) Anthracene_]| 
-Benzo(G,H,I)Perylene 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5568-04 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 5568-04 

Lab File ID: S5568Z572 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzofuran 1.1 J 
496-11-7 2.3-Dihvdroindene 12. B 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthal ene 5.7 J B 

4565-32-6 BenzofBlThioohene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 2.1 B 
90-12-0 l-Methvlnaohthalene 1.2 J B 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32 -9 Acenaohthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73 -7 Fluorene 1.0 u 
132-65-0 Dibenzothioohene 1.1 u 
85-01-8 Phenanthrene 1.0 J B 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.2 J B 
56-55-3 Benzo (A) Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 U 
205-99-2 BenzofB) Fluoranthene 2.5 U 
207-08-9 BenzofK^ Fluoranthene 2.3 U 
192-97-2 Benzo f E) Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 U 
193-39-5 Indenofl.2.3-CD)Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 U 

191-24-2 BenzofG. H.I) Pervlene 2.8 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5568-OlMS 
Lab Name: RMAL ' Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Seunple wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 5568-OlMS 

Lab File ID: S5568Z570 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-
192-

50-
198-
193-

53-
191-

•89-6 
11-7 
•13-6 
•20-3 
•32-6 
•22-5 
•72-9 
•57-6 
•12-0 
•52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
-97-2 
•32-8 
•55-0 
-39-5 
•70-3 
•24-2 

2,3-Benzofuran 
-2,3-Dihydroindene 
—IH-Indene ' 
Naphthalene_ 

—Benzo (B) Thiophene^ 
—Quinol ine ~ 
—IH-Indole 
2-Methylnaphthalene_ 

—1-Methylnaphtlialene" 
-Biphenyl_ 

—Acenaphthylene_ 
—Acenaphthene 
—Dibenzofuran 
—Fluorene 
—Dibenzothiophene_ 
—Phenanthrene 
—Anthracene 
—Acridine 
Carbazole 

—Fluoranthene_ 
—Pyrene_ 
—Benzo (A) Anthracene_ 
—Chrysene_ 
Benzo(B)Fluoranthene, 
Benzo(K)Fluoranthene' 
Benzo (E) Pyrene ^ 
Benzo(A)Pyrene 
Perylene 

-Indeno(1,2,3-CD)Pyrene_ 
-Dibenz (A, H) Anthracene__ 
-Benzo(G,H,I)Perylene 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 5568-01 65 68 44 
2 5568-02 60 66 58 
3 5568-04 76 78 69 
4 5568-OlMS 77 69 66 
5 BLKOl 69 74 69 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Colvimn to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 FORM II SV-1 1/87 Rev. 



3C 
HATER SEHIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SDG No. 

Matrix Spike - EPA Seunple No.: 5568-01 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 2.2 12. 98 
Naphthalene 10 2.0 11. 90 
Quinoline 10 ND 12. 120 
2-Methylnaphthalene_ 10 1.4 11. 96 
Fluorene 10 21. 53. 320 
Chrvsene 10 ND 9.1 91 
Benzo(E)Pyrene 10 ND 2.8 28 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOIATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lah Code: ENSECO Case No. 

Lab File ID: S5568Z573 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Matrix: (soil/water) WATER 

Instmment ID: 4500-Z 

Contract: N/A 

5568 SAS No.: N/A SDG No.: N/A 

Lab Sample ID: BLKOl 

Extraction:_(SepF/Cont/Sonc) SEPF 

Time Analyzed: 06:08 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 5568-01 5568-01 S5568Z569 07/28/89 
2 5568-02 5568-02 S5568Z571 07/28/89 
3 5568-04 5568-04 S5568Z572 07/28/89 
4 5568-OlMS 5568-OlMS S5568Z570 07/28/89 

COMMENTS: 

page 1 of I FORM IV SV 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLKOl 
Lab Name: BMAL ' Contract No.: N/A 

Lab Code: ENSECO Case No.: 5568 SAS No.: N/A SD6 No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLKOl 

Lab File ID: S5568Z573 

Date Received: 06/30/89 

Date Extracted: 07/03/89 

Date Analyzed: 07/28/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 1.2 J 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalenis 2.8 J * 

4565-32-6 Benzo (B) Thidohehe 0.9 u 
91-22 -5 Quinol ine 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-MethvlnaDhthalene 2.0 * 

90-12-0 l-Methvlnanhthalene 1.2 J * 
92-52-4 Biohenvl 4.3 u 
208-96-8 Acenaohthvlene 1.4 u 
83-32 -9 Acenaohthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothioohene 1.1 u 
85-01-8 Phenanthrene 1.1 J 
120-12-7 ^Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.1 J 
56-55-3 Benzo (A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
192-97-2 Benzo fEl Pvrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 

198-55-0 Perylene 2.5 u 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz fA.H) Anthracene 1.6 u 
191-24-2 BenzofG.H.DPervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATXLE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: N/A 

Case No: 5568 SAS No: N/A SDG No: N/A 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD STDZ565 07/27/89 22:12 
5568-01 S5568Z569 07/28/89 02:40 
5568-OlMS S5568Z570 07/28/89 03:32 
5568-02 S5568Z571 07/28/89 04:24 
5568-04 S5568Z572 07/28/89 05:16 
BLKOl S5568Z573 07/28/89 06:08 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COHPOONDS 

Name: RKAL 

Instniment ID: 4500-Z 

Lab Code: Enseco Case No: 5568 

Calibration Date(s): 07/11/89 

Minimum RRF is 0.050 Maximum % RSD is 35% 

Lab File ID: 
RRF 20.= STDZ335 

RRF 40.= STDZ338 
RRF 240.= STDZ334 

RRF 1200.= 
RRF 4800.= 

STDZ337 
STDZ332 

20 PPT 40 PPT 240 PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

D8-Naphthalene 1.931 2.037 2.441 2.318 1.722 2.090 13.9 
DlO-Flourene 2.201 1.340 1.625 1.444 1.286 1.579 23.5 
D12-Chrvsene 1.356 1.460 1.519 1.461 1.152 1.390 10.4 
2.3-Benzofuran 1.061 1.104 1.285 1.165 0.992 1.121 9.9 
2.3-DihYdroindene 1.047 1.126 1.301 1.176 1.011 1.132 10.1 
IH-Indene 1.367 1.474 1.714 1.537 1.287 1.476 11.1 
Naphthalene 2.165 2.305 2.680 2.508 1.855 2.303 13.8 
Benzo(B)Thiophene 1.873 1.936 2.223 2.057 1.665 1.951 10.7 
Quinoline 0.783 0.938 1.280 1.289 1.213 1.101 20.7 
IH-Indole 1.249 1.357 1.673 1.634 1.427 1.468 12.4 
2-MethyInaphthalene 1.127 1.150 1.349 1.289 1.125 1.208 8.6 
-Methylnaphthalene 1.158 1.304 1.470 1.381 1.188 1.300 10.0 
Biphenvl 1.834 1.802 2.315 2.029 1.664 1.929 13.1 
Acenaphthvlene 1.963 2.112 2.485 2.352 1.870 2.156 12.0 
Acenaphthene 1.385 1.403 1.711 1.458 1.263 1.444 11.5 
Dibenzofuran 1.974 1.970 2.465 2.219 1.740 2.074 13.3 
Flourene 1.599 1.674 1.869 1.707 1.436 1.657 9.5 
Dibenzothiophene 1.206 1.338 1.488 1.476 1.061 1.314 13.9 
Phenanthrene 1.537 1.477 1.554 1.475 1.099 1.428 13.1 
Anthracene 1.296 1.318 1.503 1.433 1.066 1.323 12.6 
Acridine 0.967 0.953 1.223 1.229 1.017 1.078 12.7 
Carbazole 1.096 1.121 1.353 1.355 1.077 1.200 11.8 
Fluoranthene 1.621 1.563 1.762 1.717 1.237 1.580 13.1 
Pvrene 1.430 1.441 1.782 1.639 1.148 1.488 16.1 
Benzo fA)Anthracene 1.410 1.647 1.726 1.873 1.434 1.618 12.2 
Chrvsene 1.504 1.736 1.696 1.721 1.366 1.605 10.2 
Benzo(B)Fluoranthene 1.315 1.653 1.941 1.777 1.476 1.632 15.1 
Benzo(K)Fluoranthene 1.677 1.912 1.743 2.015 1.404. 1.750 13.4 
Benzo f£)Pvrene 1.450 1.667 1.802 1.882 1.304 1.621 14.9 
Benzo fA)Pvrene 1.382 1.403 1.574 1.659 1.349 1.473 9.2 
Pervlene 1.363 1.425 1.630 1.734 1.372 1.505 11.1 
Indeno(1,2,3-CD)Pyrene 1.350 1.543 1.745 1.934 1.622 1.639 13.3 
Dibenz(A,H)Anthracene^ 1.087 1.202 1.418 1.549 1.279 1.307 13.9 
Benzo(G,H,I)Perylene 1.216 1.452 0.561 1.493 1.385 1.221 31.4 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

ab Name: RMAL 

Instrument ID: 4500-Z 

Lab ID: STDZ565 

Lab Code: Enseco Case No: 5568 

Calibration Date(s): 07/27/89 Time: 22:12 

Initial Calibration Date : 07/11/89 

Minimum RRF is 0.050 Maximum %D is 35% 

COMPOUND RRF 
40 PPT 
RRF 

%D 

D8-Naphthalene 2.090 2.021 3.3 
DlO-Fluorene 1.579 1.305 17.4 
D12-Chrvsene 1.390 1.415 -1.8 
2,3-Benzofuran 1.121 1.001 10.7 
2,3'-Dihvdroindene 1.132 1.040 8.1 
IH-Indene 1.476 1.351 8.5 
Naphthalene 2.303 2.455 -6.6 
Benzo(B)Thiophene 1.951 1.811 7.2 
Ouinoline 1.101 1.086 1.4 
IH-Indole 1.468 1.392 5.2 
2-MethyInaphthalene 1.208 1.220 -1.0 
1-Methylnaphthalene 1.300 1.238 4.8 
Biphenvl 1.929 1.845 4.4 
Acenaphthylene ?.156 2.041 5.3 
Acenaphthene 1.444 1.404 2.8 
Dibenzofuran 2.074 1.944 6.3 
Flourene 1.657 1.513 8.7 
Dibenzothiophene 1.314 1.285 2.2 
Phenanthrene 1.428 1.395 2.3 
Anthracene 1.323 1.302 1.6 
Acridine 1.078 1.190 -10.4 
Carbazole 1.200 1.311 -9.3 
Fluoranthene 1.580 1.508 4.6 
Pvrene 1.488 1.756 -18.0 
Benzo(A)Anthracene 1.618 1.796 -11.0 
Chrvsene 1.605 1.642 -2.3 
Benzo(B)Fluoranthene 1.632 1.705 -4.5 
Benzo(K)Fluoranthene 1.750 1.528 12.7 
Benzo fE)Pvrene 1.621 1.624 -0.2 
Benzo(A)Pvrene 1.473 1.434 2.6 
Pervlene 1.505 1.596 -6.0 
Indeno(1,2,3-CD)Pyrene 1.639 1.502 8.4 
Dibenz(A,H)Anthracene_ 1.307 1.263 3.4 
Benzo(G,H,I)Perylene 1.221 1.338 -9.6 

FORM VII 



8C 
SEHIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 5568 

Lab File ID (Standard): STDZ565 

Instrument ID: 4500-Z 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 07/27/89 

Time Analyzed: 22:12 

12 HOUR STD 

IS#1 (ACN) 
AREA # 

167500 

IS#2 (PHN) 
AREA # 

261500 

IS#3 (BAP) 
AREA # 

172900 

UPPER LIMIT 335000 523000 345800 

LOWER LIMIT 83800 130800 86400 

SAMPLE NO. 

5568-01 
5568-02 
5568-04 
5568-OlMS 
BLKOl 

182700 
169100 
192900 
163600 
202300 

296300 
269500 
321700 
271500 
339500 

273200 
190600 
255000 
216100 
258300 

IS#1 (ACN) 
IS#2 (PHN) 
IS#3 (BAP) 

DIO-ACENAPHTHENE 
DIO-PHENANTHRENE 
D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT » - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



^Enseco - Rocky Mountain Analytical CHAIN 0F7UST0DY NO. bo43 
•1953 Yanow Street SAMPLE SAFE" CONDITIONS 
Atvada, Colorado 80002 
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^, I *—^ 3. Condition of Contents: 

EnsecoClient ^ 5.3,^Shipplngby: 

Project 5. Initial Contents Temp.: ... .. . "C Seal* 

.<!ampling Cin R Sampling Statiin- Dnna Continuing Until 

.Sampling .Qita 7. Seal Intact Upon Receipt by Laboratory: MSk No 

Toam 1 naHnr ^ — #• Contents Temperature Upon Receipt by Lab: iHlA. "C 

9. Condition of Contents L Pfj 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 
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Metl 
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En» SCO Project No 
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^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4955 Yamiw Sjreei 
Atvada, Culoradu 80002 
303/421-6611 Facsimile: 303/431-7171 

Attn: 

Enseco Client 

Project 

1. Packed by 

2. Seal Intact Upon Receipt by Sampling Co.: 

3. Condition of Contenta: 

No. bo39 
SAMPI.E SAFE" CONDITIONS 

Seal# 

Yes No 

A 

Sampling Co. 

Sampling Site 

Team Leader _ 

4. Sealed lor Shipping by: _ 

5. Initial Contents Temp.: — 

6. Sampling Status: Done 

•C Seal #. 

Continuing Until 

7. Seal Intact Upon Receipt by Leboratory: ^3^ No 

8. Contents Temperature Upon Receipt by Lab: 

9. Condition of Contents: — 

•c 

Date Time Sample ID/Descrlptlon Sample Type No. Containers Analysis Parameters Remarks 

(SAC- SL^Plfrr - PAH 

L PPT- PAH 
. 

• 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinouished byJSMned)' /) Received by: (signed) Date Time Dell 

Metl 

Reo 

Ensi 

. . SHIPPING DETAILS 
uAraH In Rhippnr hy 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinouished byJSMned)' /) Received by: (signed) Date Time Dell 

Metl 

Reo 

Ensi 

hnrf nl Shlpm«nt- fv</ Y ^Urhill S 

5 

Dell 

Metl 

Reo 

Ensi 

Blunri Inr 1 ah- SlnnaH- /v^ nata/Tlma ^/^t) 

Dell 

Metl 

Reo 

Ensi M».Pm|iw.|Mn 

White and Pink Copies to Lab Yellow to Sampler SS-001 



^Enseco - Rocky Mountain Analytical CHAIN OFCUSTODY 
•I9;5 Yuirow Sireei 
Aivailj, Colorado 80002 » . - uw*- < • ' 
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Sampling Co. 

Sampling Site 

Team Leader_ 
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Enseco Project No. 

Date/Time 
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White and Pink Copies to Lab Yellow to Samoler iw-nni 



Enseco Incorporated 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

September 6, 1989 

Enseco - RMAL Project Number 005936 

Introduction 
Five aqueous samples (includes MS) were received at Enseco Rocky Mountain 

Analytical Laboratory on August 1, 1989. The samples were logged in under 
RMAL project number 005936. Sample GAC-SLPlOFBD-073189 (RMA # 005936-04) was 
extracted and held as per the QAPP. A cross reference associating the RMAL 
sample numbers to the actual field sample numbers is included. The samples 
were analyzed for low level part-per-trillion (ppt) polynuclear aromatic 
hydrocarbons (PAH). 

Data Quality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the 1989 QAPP for completeness, precision, 
accuracy, representativeness and defensibility of the data. Unless otherwise 
stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Samples 5936-01, 02 and OlMS show target compounds that do not meet 
secondary ion confirmation. In some instances a compound that does not meet 
secondary ion confirmation criteria may still be determined to be present in 
the sample after close inspection of the data by the analyst. Supportive data 
includes mass chromatograms maxima at the same scan for primary and secondary 
ions, as well as discernible quantitation interference with the secondary ion. 
These compounds are flagged with asterisk (*) on the data sheets (Form I) as 
per the 1989 QAPP. 

The matrix spike recovery for fluorene could not be calculated due to high 
concentrations of this compounds present in the sample. 

4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax- 303/431-7171 



Case Narrative - RMAL #005936 
September 6, 1989 
Page Two 

The 1989 QAPP sets forth specific requirements for the measurement of 
benzo(j)fluoranthene. Results have not been provided previously for this 
compound. The special procedure in the QAPP will be implemented on all future 
projects. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported bvt3 Date; 9 1 <b 
Tracyy^Serson 

wrtti Dal^ I trol Supervisor 

Approved by:_ 
I, Debbie Fazio ^ 
Program Administrator 

Date: 0\ j(/ j^'l 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

—%Ensecx) 

Lab ID 

005936-0001-SA 
005936-0001-MS 
005936-0002-SA 
005936-0003-SA 
005936-0004-SA 

Client ID 

GAC-SLPlOT-073189 
GAC-SLPlOMS-073189 
GAC-SLPlOTD-073189 
GAC-SLPIOFB-073189 
GAC-SLPlOFBD-073189 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled 
Date Time 

Received 
Date 

31 JUL 89 13:30 01 AUG 89 
31 JUL 89 13:30 01 AUG 89 
31 JUL 89 13:30 01 AUG 89 
31 JUL 89 13:30 01 AUG 89 
31 JUL 89 13:30 01 AUG 89 
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City of St. Louis Park 

RMAL QC# 5936 

PAH 

1. QC Sunmary Package 001 
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3. Standards Data Package 141 
4. Blank Raw Data 427 
5. Matrix Spike Data 473 
6. Matrix Spike Duplicate Data N/A 
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IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5936-01 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5936 SAS No.: N/A SOG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: 5936-01 

Lab File ID: S5936Z929 

Date Received: 08/01/89 

Date Extracted: 08/05/89 

Date Analyzed: 08/30/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihvdroindene 250. 
95-13-6 IH-Indene 8.2 
91-20-3 Nanhthalene 4.7 J B 

4565-32-6 Benzol B)ThioDhene 49. 
91-2 2 -5 Quinol ine 1.4 U 
120-72-9 IH-Indole 1.2 J 
91-57-6 2-Methvlnat>hthalene 2.1 
90-12-0 l-Methvlnaohthalene 16. 
92-52-4 Biohenvl 42. 
208-96-8 Acenaohthvlene 80. 
83-32-9 Acenaohthene 160. 
132-64-9 Dibenzofuran 56. 
86-73 -7 Fluorene 120. 
132-65-0 Dibenzothioohene 9.9 * 

85-01-8 Phenanthrene 19. 
120-12-7 Anthracene 7.4 
260-94-6 Acridine 1.8 J * 
86-74-8 Carbazole 3.4 
206-44-0 Fluoranthene 23. 
129-00-0 Pvrene 20. 
56-55-3 Benzof A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzof B) Fluoranthene 2.5 u 
207-08-9 Benzo fK^ Fluoranthene 2.3 u 
192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
193 -3 9-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz fA.H) Anthracene 1.6 u 
191-24-2 Benzo fG.H. I i Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



IB EPA SAMPLE NO. 

5936-02 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5936 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

Lab Sample ID: 5936-02 

Lab File ID: S5936Z931 

Date Received: 08/01/89 

Date Extracted: 08/05/89 

Date Analyzed: 08/30/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 110. 
95-13-6 IH-Indene 3.3 
91-20-3 Naohthalene 2.8 J B 

4565-32-6 Benzo fB^ Thioohene 18. 
91-22 -5 Quinol ine 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 1.6 
90-12-0 1-Methylnaphthalene 6.1 
92-52-4 Biohenvl 15. 
208-96-8 Acenaohthvlene 30. 
83-3 2-9 Acenaohthene 62. 
132-64-9 Dibenzofuran 19. 
86-73-7 Fluorene 41. 
132-65-0 Dibenzothioohene 3.4 * 

85-01-8 Phenanthrene 7.1 
120-12-7 Anthracene 2.8 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.3 J * 
206-44-0 Fluoranthene 7.9 
129-00-0 Pvrene 7.0 
56-55-3 Benzo f A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
192-97-2 Benzo fE^ Pvrene 1.9 u 
50-32-8 Benzo fA^ Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
193-39-5 Indenofl. 2.3-CD) Pvrene 2.1 u 
53-70-3 DibenzfA. HI Anthracene 1.6 u 

191-24-2 Benzo f G. H. I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RHAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5936 SAS No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

5936-03 

SDG No.: N/A 

Lab Sample ID: 5936-03 

Lab File ID: S5936Z932 

Date Received: 08/01/89 

Date Extracted: 08/05/89 

Date Analyzed: 08/30/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 1.3 J 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 3.9 J B 

4565-32-6 Benzo f B) Thioohene 0.9 U 
91-22 -5 Ouinol ine 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 3.1 
90-12-0 l-Methvlnaohthalene 1.4 J 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-3 2-9 Acenaohthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.3 U 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.4 U 
56-55-3 Benzo f A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo fK) Fluoranthene 2.3 u 
192-97-2 Benzo rEl Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 DibenzfA.Hl Anthracene 1.6 u 
191-24-2 Benzo f G. H. 11 Pervlene 2.8 u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

5936-OlMS 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5936 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

Lab Sample ID: 5936-OlMS 

Lab File ID: S5936Z930 

Date Received: 08/01/89 

Date Extracted: 08/05/89 

Date Analyzed: 08/30/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-
192-

50-
198-
193-

53-
191-

89-6 
11-7 
13-6 
•20-3 
•32-6 
•22-5 
•72-9 
57-6 
12-0 
•52-4 
96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-2 
•32-8 
•55-0 
•39-5 
70-3 
24-2 

2,3-Ben2ofuran_ 
—2,3-Dihydroindene_ 
—IH-Indene " 
Naphthalene, 

—Benzo(B)Thiophene, 
—Quinoline 
IH-Indole 
2-Methylnaphthalene, 
1-Methylnaphthalene' 
Biphenyl, 

—Acenaphthylene, 
—Acenaphthene ] 
—Dibenzofuran 
—Fluorene 
—Dibenzothiophene, 
—Phenanthrene ' 
—Anthracene 
—Acridine 
Carbazole 

—Fluoranthene, 
—Pyrene, 
—Benzo (A) Anthracene, 
—Chrysene, 
Benzo(B)Fluoranthene, 
Benzo(K)Fluoranthene, 
Benzo(E)Pyrene 

—Benzo (A) Pyrene, 
—Perylene, 
—Indeno(1,2,3-CD)Pyrene, 
—Dibenz(A,H)Anthracene_^ 
—Benzo(G,H,I)Perylene 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RHAL Contract: N/A 

Lab Code: ENSECO Case No.: 5936 SAS No.: N/A SDG No.: N/A 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 5936-01 81 92 92 
2 5936-02 65 71 66 
3 5936-03 63 71 81 
4 5936-OlMS 60 71 72 
5 BLKOl 100 98 116 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: N/A 

Lab Code: ENSECO Case No.: 5936 SAS No.: N/A SDG No. 

Matrix Spike - EPA Seunple No.: 5936-01 

N/A 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ng/L) (ng/L) (ng/L) REC 

IH-Indene 10 8.2 13 48 
Naohthalene 10 4.7 12 73 
Quinoline 10 ND 17 170 
2-Methylnaphthalene_ 10 2.1 10 79 
Fluorene 10 120 100 NC 
Chrvsene 10 ND 8.7 87 
Benzo fE)Pvrene 10 ND 3.3 33 

COMMENTS: NC = Not Calculated 

FORM III SV-1 1/87 Rev. 



4B 
SEHIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No. 

Lab File ID: S5936Z928 

Date Extracted: 08/05/89 

Date Analyzed: 08/30/89 

Matrix: (soil/water) WATER 

Instnunent ID: 4500-Z 

Contract: N/A 

5936 SAS No.: N/A SD6 No.: N/A 

Lab Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 00:46 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 5936-01 5936-01 S5936Z929 08/30/89 
2 5936-02 5936-02 S5936Z931 08/30/89 
3 5936-03 5936-03 S5936Z932 08/30/89 
4 5936-OlMS 5936-0IMS S5936Z930 08/30/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

BLKOl 
Lab Name: RMAL Contract No.: N/A 

Lab Code: ENSECO Case No.: 5936 SAS No.: N/A SDG No.: N/A 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

CAS NO. COMPOUND 

Lab Sample ID: BLKOl 

Lab File ID: S5936Z928 

Date Received: 08/01/89 

Date Extracted: 08/05/89 

Date Analyzed: 08/30/89 

Dilution Factor: 0.125 

CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2,3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 2.4 J 

4565-32-6 BenzofB)Thiophene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-Methvlnaphthalene 0.9 U 
90-12-0 1-Methvlnaphthalene 1.6 U 
92-52-4 Biphenvl 4.3 U 
208-96-8 Acenaphthvlene 1.4 U 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
8 6-7 3 -7 Fluorene 1.0 U 

132-65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.3 U 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.4 U 
56-55-3 Benzo f A) Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
192-97-2 Benzo fE) Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 

198-55-0 Pervlene 2.5 u 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A. H1 Anthracene 1.6 u 

191-24-2 Benzo f G. H. I i Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

b Name: RMAL 

Instrument ID: 4500-Z 

Lab Code: ENSECO Case No: 5936 

Calibration Date(s): 07/11/89 

Minimum RRF is 0.050 Maximum % RSD is 35% 

Lab File ID: RRF 40.= STDZ338 RRF 1200.= STDZ337 
RRF 20.= STDZ335 RRF 240.= STDZ334 RRF 4800.= STDZ332 

20 PPT 40 PPT 240 PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

DB-Naohthalene 1.931 2.037 2.441 2.318 1.722 2.090 13.9 
DlO-Flourene 2.201 1.340 1.625 1.444 1.286 1.579 23.5 
D12-Chrvsene 1.356 1.460 1.519 1.461 1.152 1.390 10.4 
2.3-Benzofuran 1.061 1.104 1.285 1.165 0.992 1.121 9.9 
2.3-Dihydroindene 1.047 1.126 1.301 1.176 1.011 1.132 10.1 
IH-Indene 1.367 1.474 1.714 1.537 1.287 1.476 11.1 
Naphthalene 2.165 2.305 2.680 2.508 1.855 2.303 13.8 
Benzo fB)Thioohene 1.873 1.936 2.223 2.057 1.665 1.951 10.7 
Ouinoline 0.783 0.938 1.280 1.289 1.213 1.101 20.7 
IH-Indole 1.249 1.357 1.673 1.634 1.427 1.468 12.4 
2-Methylnaphthalene 1.127 1.150 1.349 1.289 1.125 1.208 8.6 
,-Methylnaphthalene 1.158 1.304 1.470 1.381 1.188 1.300 10.0 
Biohenvl 1.834 1.802 2.315 2.029 1.664 1.929 13.1 
Acenaohthvlene 1.963 2.112 2.485 2.352 1.870 2.156 12.0 
Acenaohthene 1.385 1.403 1.711 1.458 1.263 1.444 11.5 
Dibenzofuran 1.974 1.970 2.465 2.219 1.740 2.074 13.3 
Flourene 1.599 1.674 1.869 1.707 1.436 1.657 9.5 
Dibenzothioohene 1.206 1.338 1.488 1.476 1.061 1.314 13.9 
Phenanthrene 1.537 1.477 1.554 1.475 1.099 1.428 13.1 
Anthracene 1.296 1.318 1.503 1.433 1.066 1.323 12.6 
Acridine 0.967 0.953 1.223 1.229 1.017 1.078 12.7 
Carbazole 1.096 1.121 1.353 1.355 1.077 1.200 11.8 
Fluoranthene 1.621 1.563 1.762 1.717 1.237 1.580 13.1 
Pvrene 1.430 1.441 1.782 1.639 1.148 1.488 16.1 
Benzo fA)Anthracene 1.410 1.647 1.726 1.873 1.434 1.618 12.2 
Chrvsene 1.504 1.736 1.696 1.721 1.366 1.605 10.2 
Benzo(B)Fluoranthene 1.315 1.653 1.941 1.777 1.476 1.632 15.1 
Benzo(K)Fluoranthene 1.677 1.912 1.743 2.015 1.404 1.750 13.4 
BenzofEJPvrene 1.450 1.667 1.802 1.882 1.304 1.621 14.9 
Benzo fA)Pvrene 1.382 1.403 1.574 1.659 1.349 1.473 9.2 
Pexvlene 1.363 1.425 1.630 1.734 1.372 1.505 11.1 
Indeno(1,2,3-CD)Pyrene 1.350 1.543 1.745 1.934 1.622 1.639 13.3 
Dibenz(A,H)Anthracene_ 1.087 1.202 1.418 1.549 1.279 1.307 13.9 
Benz o(G,H,I)Perylene 1.216 1.452 0.561 1.493 1.385 1.221 31.4 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

^h Name: RMAL 

Instrument ID: 4500-Z 

Lab ID: STDZ927 

Lab Code: ENSECO Case No: 5936 

Calibration Date(s}: 08/29/89 Time: 22:54 

Initial Calibration Date : 07/11/89 

Minimiua RRF is 0.050 Maximum %D is 35% 

COMPOUND RRF 
40 PPT 
RRF %D 

D8-Naohthalene 2.090 1.975 5.5 
DlO-Fluorene 1.579 1.211 23.3 
D12~Chrysene 1.390 1.496 -7.6 
2,3>Benzofurah 1.121 1.197 -6.8 
2,3-Dihvdroindene 1.132 1.210 -6.9 
IH-Indene 1.476 1.565 -6.0 
Naphthalene 2.303 2.201 4.4 
Benzo fB)Thiophene 1.951 1.815 7.0 
Quinoline 1.101 0.748 32.1 
IH-Indole 1.468 0.970 33.9 
2-Methylnaphthalene 1.208 1.091 9.7 
1-Methylnaphthalene 1.300 1.225 5.8 
Biphenvl 1.929 1.600 17.1 
Acenaphthvlene 2.156 1.975 8.4 
Acenaphthene 1.444 1.320 8.6 
Dibenzofuran 2.074 1.657 20.1 
Flourene 1.657 1.392 16.0 
Dibenzothiophene 1.314 1.047 20.3 
Phenanthrene 1.428 1.309 8.3 
Anthracene 1.323 1.208 8.7 
Acridine 1.078 0.792 26.5 
Carbazole 1.200 0.914 23.8 
Fluoranthene 1.580 1.511 4.4 
Pyrene 1.488 1.489 -0.1 
Benzo(A)Anthracene 1.618 1.470 9.1 
Chrysene 1.605 1.592 0.8 
Benzo(B)Fluoranthene 1.632 1.539 5.7 
Benzo(K)Fluoranthene 1.750 1.878 -7.3 
Benzo(E)Pyrene 1.621 1.832 -13.0 
Benzo fA)Pyrene 1.473 1.394 5.4 
Perylene 1.505 1.508 -0.2 
Indeno(1,2,3-CD)Pyrene 1.639 1.279 22.0 
Dibenz(A,H)Anthracene_ 1.307 1.086 16.9 
Benzo(G,H,I)Perylene 1.221 1.545 -26.5 

FORM VII 



8C 
SEMIVOIATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: Enseco Case No: 5936 

Lab File ID (Standard): STDZ927 

Instrument ID: 4500-Z 

Contract: N/A 

SAS No.: N/A SDG No: N/A 

Date Analyzed: 08/29/89 

Time Analyzed: 22:54 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS #3 (BAP) 
AREA # 

12 HOUR STD 121000 204000 133000 

UPPER LIMIT 242000 408000 266000 

LOWER LIMIT 60500 102000 66500 

SAMPLE NO. 

5936-01 
5936-02 
5936-03 
5936-OlMS 
BLKOl 

174000 
196000 
209000 
208000 
183000 

304000 
329000 
353000 
341000 
229000 

205000 
222000 
240000 
225000 
185000 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4955 Yanow Street 
Aivada, Colorado 80002 
303/421-6611 Facsimile: 303/431-7171 

No. 
SAMPLE SAFE" CONDmONS 

Seal* _ 

t 73 

AHn: 

Enseco Client 

Project 

Sampling Co. 

Sampling Site 

Team Leader _ 

ill T-v ^7T Ci'vn R, 
1. Packed by: 

2. Seal Intact Upon Receipt by Sampling Co.: 

3. Condition of Contents: 

Yes No 

4. Sealsd for Shipping by: 

5. Initial Contents Temp.: 

6. Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

8. Contents Temperatura Upon Receipt by Lab: 

0. Condition of Contents: 

•C Seal f. 

Yes No 

Date Time Sample ID/Deacrlptlon Sample Type No. Containers Analysis Parameters Remarks 

/ 

2J 
/336 

(kt^t-SLPtorr -

GiAC- ^LPiOTti - 013/?^ Cm 
<SAg.- ^L,P lOmS- Cm P/>r-

Relinquish^ by: (sii 
lY TRANSFERS PRIOR TO SHIPPING 

Received by (signed) Time Delivered to Shipper by: 

Method of Shipment: _ 

Received for Lab: 

SHIPPING DETAILS 

kirblli 

Enseco Project No. 

. signed: Ime I 

1"h|lo Pint' Cnnlp' tn I nh Ynlln"' 'n Cnr-r-lrr •tt-noi 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4955 Yaiiow Street 
Atvada, Colorado 80002 
303/421-6611 Facsimile: 303/431-7171 

AHn; 

No. 9874 
SAMPLE SAFE" CONDITIONS 

Seal# 

Enseco Client 

Project 

1. Packed by:. 

2. Seal intact Upon Receipt by Sampling Co.: 

3. Condition ol Contents: 

Yes No 

Sampling Co. 

Sampling Site 

Team Leader. rs' 

4. Sealed for Shipping by: 

5. Initial Contents Temp.: 

6. Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: 

8. Contents Temperature Upon Receipt by Lab: _ 

9. Condition of Contents:. 

.•C Seal». 

Yes No 

Data Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 

Hs 18 
CML-ScPlCfB- A 

%/«<) - SLP lOFBD - Cm /d^in. 6 f 

Reli 
CUSTODY TRANSFERS PRIOR TO SHIPPING 

by/^l'aned) Received by; (signed) Date Time Delivered to Shipper by: 

Method of Shipment-

Received for Lab: 

M SHIPPING DETAILS 

.Airbill#. 

Enseco Project No. 

.Signed: 
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Rocky Mountain 
Analytical Laboratoiy 

©^EnsecD 
CASE NARRATIVE 

FOR 

City of St. Louis Park 

September 18, 1989 

Enseco - RMAL Project Number 006334 

Introduction 
Six aqueous samples (includes MS) were received at Enseco Rocky Mountain 

Analytical Laboratory on August 30, 1989. The samples were logged in under 
RMAL project number 006334. Sample 6AC-SLP10FBD-082989 (RMA # 006443-06) was 
extracted and held as per the QAPP. A cross reference associating the RMAL 
sample numbers to the actual field sample numbers is included. The samples 
were analyzed for low level part-per-trillion (ppt) polynuclear aromatic 
hydrocarbons (PAH). 

Data Oualitv Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the 1989 QAPP for completeness, precision, 
accuracy, representativeness and defensibility of the data. Unless otherwise 
stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

This report contains the results for one sample and its associated QC. 
The matrix spike compounds were inadvertently not added to the matrix spike 
sample. Thus, the report contains results for the sample and two replicates 
instead of the sample, a replicate and a spike. 

In our professional judgement, the loss of the matrix spike information 
does not affect the validity of the reported results. The three sample results 
contained in this report compare very well, both in terms of identification 
and quantitation. Accordingly, this report contains three data points which 
substantiate the concentrations of PAH's in this well. You will not be charged 
for this sample analysis (006334-03). 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 



Case Narrative - RMAL #006334 
September 18, 1989 
Page Two 

Sample 006334-04 was reanalyzed at a dilution due to concentrations of 
target compounds which were saturated in the original analysis. Both the 
original and dilution analyses are reported. Due to the dilution performed, 
surrogates could not be measured in the reanalysis of 006334-04. 

All samples show target compounds that do not meet secondary ion 
confirmation. In some instances a compound that does not meet secondary ion 
confirmation criteria may still be determined to be present in the sample 
after close inspection of the data by the analyst. Supportive data includes 
mass chromatograms maxima at the same scan for primary and secondary ions, as 
well as discernible quantitation interference with the secondary ion. These 
compounds are flagged with asterisk (*) on the data sheets (Form I) as per the 
1989 QAPP. 

The 1989 QAPP sets forth specific requirements for the measurement of 
benzo(j)fluoranthene. Results have not been provided previously for this 
compound. The special procedure in the QAPP will be implemented on all future 
projects. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by; V yLCHAl Date:_ 
TracyGroerson 
Data Control Supervisor 

Approved by;,\( Date: 
Debbie l^zio 0 6 '•') 
Program Administrator 



^EnsecD 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 

006334-0001-SA GAC-SLP-lOT-082989 
006334-0002-SA GAC-SLP-lOTD-082989 
006334-0003-SA GAC-SLP-lOMS-082989 
006334-0004-SA GAC-SLP-lOF-082989 
006334-0005-SA GAC-SLP-lOFB-082989 
006334-0006-SA GAC-SLP-lOFBD-082989 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

29 AUG 89 11:00 30 AUG 89 
29 AUG 89 30 AUG 89 
29 AUG 89 11:15 30 AUG 89 
29 AUG 89 30 AUG 89 
29 AUG 89 11:00 30 AUG 89 
29 AUG 89 30 AUG 89 



^Enseoo 

TABLE OF CONTENTS 

for 

City of St. Louis Park 

RMAL QC# 6334 

PAH 

1. QC Sunmary Package 001 
2. Sample Data Package 007 
3. Standards Data Package 279 
4. Blank Raw Data 614 
5. Matrix Spike Data N/A 
6. Matrix Spike Duplicate Data N/A 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RHAL Contract No.: 

Lab Code: ENSECO Case No.: 6334 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (9/inl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

6PC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

6334-01 

SDG No.: 

Lab Sample ID: 6334-01 

Lab File ID: S6334Z052 

Date Received: 08/30/89 

Date Extracted: 09/04/89 

Date Analyzed: 09/10/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS; NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 150 
95-13-6 IH-Indene 4.7 
91-20-3 Nanhthalene 3.0 J B 

4565-32-6 Benzo fB^ Thioohene 27 
91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 1.5 B 
90-12-0 l-Methvlnaohthalene 7.5 * 

92-52-4 Biohenvl 20 
208-96-8 Acenaohthvlene 39 
83-32-9 Acenaohthene 85 
132-64-9 Dibenzofuran 22 
86-73-7 Fluorene 51 
132-65-0 Dibenzothioohene 4.6 
85-01-8 Phenanthrene 6.1 
120-12-7 Anthracene 3.4 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.6 J 
206-44-0 Fluoranthene 8.8 
129-00-0 Pvrene 7.7 
56-55-3 Benzo rA^ Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 BenzoTB^ Fluoranthene 2.5 u 
207-08-9 Benzo fKl Fluoranthene 2.3 u 
192-97-2 Benzo TE^ Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
193-39-5 Indeno f 1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz f A. H) Anthracene 1.6 u 

191-24-2 Benzo f G.H.I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 6334 SAS No.: 

Matrix: (soil/water) WATER 

Seunple wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

6334-02 

SDG No.: 

Lab Sample ID: 6334-02 

Lab File ID: S6334Z053 

Date Received: 08/30/89 

Date Extracted: 09/04/89 

Date Analyzed: 09/10/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzo£uran 5.1 U 
496-11-7 2,3-Dihvdroindene 160 
95-13-6 IH-Indene 5.2 
91-2 0-3 Naphthalene 3.3 J B 

4565-32-6 Benzo f Bi Thioohene 30 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 1.6 B 
90-12-0 l-Methvlnanhthalene 8.5 * 
92-52-4 Biphenvl 22 
208-96-8 Acenaphthvl ene 43 
83-32-9 Acenaphthene 94 
132-64-9 Dibenzofuran 25 
86-73 -7 Fluorene 56 
132-65-0 Dibenzothiophene 5.1 * 

85-01-8 Phenanthrene 6.6 
120-12-7 Anthracene 3.6 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.8 J 
2 06-4 4-0 Fluor anthene 9.3 
129-00-0 Pyrene 7.8 
56-55-3 Benzo f A) Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo fB) Fluoranthene 2.5 u 
207-08-9 Benzo (K1 Fluoranthene 2.3 u 
192-97-2 Benzo (E) Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo (G.H.I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RHAL Contract No.: 

Lab Code: ENSECO Case No.: 6334 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

6334-03 

SDG No.: 

Lab Sample ID: 6334-03 

Lab File ID: S6334Z054 

Date Received: 08/30/89 

Date Extracted: 09/04/89 

Date Analyzed: 09/11/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2,3-Benzo£uran 5.1 U 
496-11-7 2.3-Dihydroindene 150 
95-13-6 IH-Indene 4.8 
91-2 0-3 Naohthalene 2.9 J B 

4565-32-6 BenzofBlThioohene 27 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 1.6 B 
90-12-0 l-Methylnaphthalene 7.5 * 
92-52-4 Binhenvl 20 
208-96-8 Acenaohthvlene 38 
83-3 2-9 Acenaphthene 87 
132-64-9 Dibenzofuran 23 
86-73 -7 Fluorene 52 
132-65-0 Dibenzothiophene 5.3 
85-01-8 Phenanthrene 6.7 
120-12-7 Anthracene 3.9 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.5 J 
206-44-0 Fluoranthene 10 
129-00-0 Pvrene 8.9 
56-55-3 Benzo f A1 Anthracene 2.5 U 

218-01-9 Chrvsene 2.8 u 
205-99-2 Benz o (B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
192-97-2 Benzo f E^ Pvrene 1.9 u 
50-32-8 Benzo (A1 Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
193-39-5 Indeno (1.2.3-CDi Pvrene 2.1 u 
53-70-3 Dibenz (A. Anthracene 1.6 u 

191-24-2 BenzofG.H. I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 6334 SAS No.: 

Matrix: (soil/water) WATER 

Seunple wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

6334-04 

SDG No.: 

Lab Sample ID: 6334-04 

Lab File ID: S6334Z055 

Date Received: 08/30/89 

Date Extracted: 09/04/89 

Date Analyzed: 09/11/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271-89-6 2.3-Benzofuran 2.0 J 
496-11-7 2.3-Dihvdroindene 490 * # 
95-13-6 IH-Indene 33 
91-20-3 Nanhthal ene 10 B 

4565-32-6 BenzofB)ThioDhene 230 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 4.6 
91-57-6 2-Methvlnaohthalene 4.0 B* 
90-12-0 1-Methvlnaohthalene 68 * 

92-52-4 Biohenvl 220 
208-96-8 Acenanhthvlene 300 * # 
83-32 -9 Acenaphthene 520 # 
132-64-9 Dibenzofuran 270 
86-73-7 Fluorene 420 # 
132-65-0 Dibenzothiophene 86 
85-01-8 Phenanthrene 100 
120-12-7 Anthracene 75 
260-94-6 Acridine 4.7 
86-74-8 Carbazole 20 
206-44-0 Fluoranthene 230 
129-00-0 Pvrene 190 
56-55-3 Benzo (A) Anthracene 6.4 * 

218-01-9 Chrvsene 4.9 
205-99-2 Benzo (B) Fluoranthene 2.5 U 
207-08-9 Benzo f K) Fluoranthene 2.3 u 
192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo f A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 

191-24-2 Benzo fG. H.I) Pervlene 2.8 u 

# Compound is saturated. See dilution run. 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

LeUs Name: RHAL Contract No.: 

Lab Code: ENSECO Case No.: 6334 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

6334-04DL 

SDG No.: 

Lab Sample ID: 6334-04DL 

Lab File ID: S6334Z062 

Date Received: 08/30/89 

Date Extracted: 09/04/89 

Date Analyzed: 09/11/89 

Dilution Factor: 2.50 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271-89-6 2.3-Benzofuran 100 U 
496-11-7 2.3-Dihvdroindene 1000 D 
95-13-6 IH-Indene 37 D 
91-20-3 Naphthalene 130 U 

4565-32-6 Benzo fB) Thiophene 270 D 
91-22-5 Ouinoline 28 U 
120-72-9 IH-Indole 50 U 
91-57-6 2-MethvlnaDhthalene 18 U 
90-12-0 1-Methylnaphthalene 74 D * 
92-52-4 Biohenvl 250 D 
208-96-8 Acenaphthvlene 490 D 
83-32 -9 Acenaphthene 1000 D 
132-64-9 Dibenzofuran 350 D 
86-73 -7 Fluorene 830 D 
132-65-0 Dibenzothiophene 99 D 
85-01-8 Phenanthrene 120 D 
120-12-7 Anthracene 83 D 
260-94-6 Acridine 38 U 
86-74-8 Carbazole 20 DJ 
206-44-0 Fluoranthene 280 D 
129-00-0 Pvrene 240 D 
56-55-3 Benzo f A) Anthracene 50 U 

218-01-9 Chrvsene 56 U 
205-99-2 Benzo fB) Fluoranthene 50 U 
207-08-9 Benzo fKl Fluoranthene 46 U 
192-97-2 Benzo rE^ Pvrene 38 U 
50-32-8 Benzo f A) Pvrene 46 U 

198-55-0 Pervlene 50 U 
193-39-5 Indeno r 1.2.3-CD) Pvrene 42 U 
53-70-3 Dibenz f A. Anthracene 32 U 

191-24-2 BenzofG.H. I) Pervlene 56 U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 6334 SAS No.: 

Matrix: (soil/water) WATER 

Scunple vt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

6334-05 

SDG No.: 

Lab Sample ID: 6334-05 

Lab File ID: S6334Z056 

Date Received: 08/30/89 

Date Extracted: 09/04/89 

Date Analyzed: 09/11/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 1.2 J 
95-13-6 IH-Indene 0.9 U 
91-2 0-3 Naohthalene 4.9 J B 

4565-32-6 BenzofB)ThioDhene 0.9 U 
91-22-5 Quinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalehe 2.2 B 
90-12-0 l-Methvlnaohthalene 1.2 J * 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.4 U 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132-65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.3 U 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pyrene 1.4 U 
56-55-3 Benzo f A1 Anthracene 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo fK) Fluoranthene 2.3 U 
192-97-2 Benzo f E) Pvrene 1.9 U 
50-32-8 Benzo f A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
193-39-5 Indeno f 1,2.3-CD) Pvrene 2.1 U 
53-70-3 Dibenz fA.H) Anthracene 1.6 u 

191-24-2 Benzo (G,H. 11 Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: 

Lab Code: ENSECO Case No.: 6334 SAS No.: SDG No.: 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 6334-01 73 73 64 
2 6334-02 84 84 72 
3 6334-03 80 80 68 
4 6334-04 76 81 71 
5 6334-04DL D D D 
6 6334-05 67 61 73 
7 BLKOl 80 82 92 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Colximn to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 FORM II SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

LeJs Code: ENSECO Case No. 

Lab File ID: S6334Z051 

Date Extracted: 08/30/89 

Date Analyzed: 09/10/89 

Matrix: (soil/water) WATER 

Instrument ID: 4500-Z 

Contract: 

6334 SAS No.: SDG No.: 

LaJ3 Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SERF 

Time Analyzed: 21:10 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 6334-01 6334-01 S6334Z052 09/10/89 
2 6334-02 6334-02 S6334Z053 09/10/89 
3 6334-03 6334-03 S6334Z054 09/11/89 
4 6334-04 6334-04 S6334Z055 09/11/89 
5 6334-04DL 6334-04DL S6334Z062 09/11/89 
6 6334-05 6334-05 S6334Z056 09/11/89 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 6334 SAS No.: 

Matrix: (soil/water) WATER 

Seunple wt/vol: 4000 (g/nl) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

BLKOl 

SDG No.: 

Lab Sample ID: BLKOl 

Lab File ID: S6334Z051 

Date Received: 08/30/89 

Date Extracted: 09/04/89 

Date Analyzed: 09/10/89 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2,3-Dihvdroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naphthalene 1.9 J 

4565-32-6 Benzo f B^ Thioohene 0.9 U 
91-22-5 Quinoline 1.4 u 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-Methvlnaohthalene 1.1 
90-12-0 1-Methvlnaohthalene 1.6 u 
92-52-4 Biohenvl 4.3 u 
208-96-8 Acenaohthvlene 1.4 u 
83-32 -9 Acenaohthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.3 u 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8—^ Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.4 u 
56-55-3 BenzoTA) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 BenzofBl Fluoranthene 2.5 u 
207-08-9 BenzofK^ Fluoranthene 2.3 u 
192-97-2 Benzo fE) Pvrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
193-39-5 Indeno ̂ 1.2.3-CD) Pvrene 2.1 u 
53-70-3 DibenzfA.H) Anthracene 1.6 u 
191-24-2 Benzo f G.H.I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOIATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No: 

Case No: 6334 SAS No: SDG No: 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

4800 PPT PAH STD STDZ332 07/11/89 15:41 
240 PPT PAH STD STDZ334 07/11/89 17:29 
20 PPT PAH STD STDZ335 07/11/89 18:23 
1200 PPT PAH STD STDZ337 07/11/89 22:26 
40 PPT PAH STD STDZ338 07/11/89 23:40 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: 

Case No: 6334 SAS No: SDG No: 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD STDZ050 09/10/89 18:50 
BLKOl S6334Z051 09/10/89 21:10 
6334-01 S6334Z052 09/10/89 22:10 
6334-02 S6334Z053 09/10/89 23:10 
6334-03 S6334Z054 09/11/89 00:12 
6334-04 S6334Z055 09/11/89 01:13 
6334-05 S6334Z056 09/11/89 02:14 

FORM V 1/87 Rev. 



5B 
SEMIVOIATILE ORGANIC GC/MS PAH 

Lab Name: RHAL 

Lab Code: ENSECO 

Contract No:' 

Case No: 6334 SAS No: SDG No; 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD 
6334-04DL 

STDZ061 
S6334Z062 

09/11/89 
09/11/89 

10:52 
13:00 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

b Name: RMAL 

Instrument ID: 4500-Z 

Lab Code: ENSECO Case No: 6334 

Calibration Date(s): 07/11/89 

Minimxim RRF is 0.050 Maximum % RSD is 35% 

Lab File ID: RRF 40.= STDZ338 RRF 1200.= STDZ337 
RRF 20.= STDZ335 RRF 240.= STDZ334 RRF 4800.= STDZ332 

20 PPT 40 PPT 240 PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

D8-Naohthalene 1.931 2. 037 2.441 2.318 1.722 2.090 13. 9 
DlO-Flourene 2.201 1. 340 1.625 1.444 1.286 1.579 23. 5 
D12-Chrvsene 1.356 1. 460 1.519 1.461 1.152 1.390 10. 4 
2.3-Benzofuran 1.061 1. 104 1.285 1.165 0.992 1.121 9. 9 
2.3-Dihvdroindene 1.047 1. 126 1.301 1.176 1.011 1.132 10. 1 
IH-Indene 1.367 1. 474 1.714 1.537 1.287 1.476 11. 1 
Naphthalene 2.165 2. 305 2.680 2.508 1.855 2.303 13. 8 
Benzo fB)Thiophene 1.873 1. 936 2.223 2.057 1.665 1.951 10. 7 
Quinoline 0.783 0. 938 1.280 1.289 1.213 1.101 20. 7 
IH-Indole 1.249 1. 357 1.673 1.634 1.427 1.468 12. 4 
?-MethyInaphthalene 1.127 1. 150 1.349 1.289 1.125 1.208 8. 6 
-Methylnaphthalene 1.158 1. 304 1.470 1.381 1.188 1.300 10. 0 
Biphenvl 1.834 1. 802 2.315 2.029 1.664 1.929 13. 1 
Acenaphthvlene 1.963 2. 112 2.485 2.352 1.870 2.156 12. 0 
Acenaphthene 1.385 1. 403 1.711 1.458 1.263 1.444 11. 5 
Dibenzofuran 1.974 1. 970 2.465 2.219 1.740 2.074 13. 3 
Flourene 1.599 1. 674 1.869 1.707 1.436 1.657 9. 5 
Dibenzothiophene 1.206 1. 338 1.488 1.476 1.061 1.314 13. 9 
Phenanthrene 1.537 1. 477 1.554 1.475 1.099 1.428 13. 1 
Anthracene 1.296 1. 318 1.503 1.433 1.066 1.323 12. 6 
Acridine 0.967 0. 953 1.223 1.229 1.017 1.078 12. 7 
Carbazole 1.096 1. 121 1.353 1.355 1.077 1.200 11. 8 
Fluoranthene 1.621 1. 563 1.762 1.717 1.237 1.580 13. 1 
Pvrene 1.430 1. 441 1.782 1.639 1.148 1.488 16. 1 
Benzo fA)Anthracene 1.410 1. 647 1.726 1.873 1.434 1.618 12. 2 
Chrvsene 1.504 1. 736 1.696 1.721 1.366 1.605 10. 2 
Benzo(B)Fluoranthene 1.315 1. 653 1.941 1.777 1.476 1.632 15. 1 
Benzo(K)Fluoranthene 1.677 1. 912 1.743 2.015 1.404 1.750 13. 4 
Benzo fE)Pvrene 1.450 1. 667 1.802 1.882 1.304 1.621 14. 9 
Benzo fA)Pvrene 1.382 1. 403 1.574 1.659 1.349 1.473 9. 2 
Pervlene 1.363 1. 425 1.630 1.734 1.372 1.505 11. 1 
Indeno(1,2,3-CD)Pyrene 1.350 1. 543 1.745 1.934 1.622 1.639 13. 3 
Dibenz(A,H)Anthracene_ 1.087 1. 202 1.418 1.549 1.279 1.307 13. 9 
Benzo(G,H,I)Perylene 1.216 1. 452 0.561 1.493 1.385 1.221 31. 4 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

ab Name: RMAL 

Instmiment ID: 4500-Z 

Lab ID: STDZ050 

Lab Code: ENSECO Case No: 6334 

Calibration Date(s): 09/10/89 Time: 18:50 

Initial Calibration Date : 07/11/89 

Minimum RRF is 0.050 Maximum %D is 35% 

COMPOUND RRF 
40 PPT 
RRF %D 

D8-Naphthalene 2.090 2.209 -5.7 
DlO-Fluorene 1.579 1.326 16.0 
D12-Chrvsene 1.390 1.333 4.1 
2.3-Benzofuran 1.121 1.313 -17.1 
2.3-Dihvdroindene 1.132 1.331 -17.6 
IH-Indene 1.476 1.670 -13.1 
Naphthalene 2.303 2.611 -13.4 
Benzo(B)Thiophene 1.951 1.962 -0.6 
Ouinoline 1.101 1.131 -2.7 
IH-Indole 1.468 1.417 3.5 
2-Methylnaphthalene 1.208 1.308 -8.3 
1-Methylnaphthalene 1.300 1.322 -1.7 
Biphenvl 1.929 1.810 6.2 
Acenaphthvlene 2.156 2.249 -4.3 
Acenaphthene 1.444 1.388 3.9 
Dibenzofuran 2.074 2.030 2.1 
Flourene 1.657 1.647 0.6 
Dibenzothiophene 1.314 1.247 5.1 
Phenanthrene 1.428 1.334 6.6 
Anthracene 1.323 1.274 3.7 
Acridine 1.078 1.070 0.7 
Carbazole 1.200 1.139 5.1 
Fluoranthene 1.580 1.446 8.5 
Pvrene 1.488 1.502 -0.9 
Benzo fA)Anthracene 1.618 1.573 2.8 
Chrvsene 1.605 1.498 6.7 
Benzo(B)Fluoranthene 1.632 1.565 4.1 
Benzo(K)Fluoranthene 1.750 1.441 17.7 
BenzofE)Pvrene 1.621 1.582 2.4 
Benzo(A)Pvrene 1.473 1.318 10.5 
Pervlene 1.505 1.409 6.4 
Indeno(1,2,3-CD)Pyrene 1.639 1.374 16.2 
Dibenz(A,H)Anthracene_ 1.307 1.113 14.8 
Benzo(G,H,I)Perylene 1.221 1.199 1.8 

FORM VII 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

\b Neme: RMAL 

Instrument ID: 4500-Z 

Lab ID: STDZ061 

Lab Code: ENSECO Case No: 6334 

Calibration Date(s): 09/11/89 Time: 10:52 

Initial Calibration Date : 07/11/89 

Minimum RRF is 0.050 Maximum %D is 35% 

COMPOUND RRF 
40 PPT 
RRF %D 

D8-Naphthalene 2.090 2.172 -3.9 
DlO-Fluorene 1.579 1.291 18.2 
D12-Chrvsene 1.390 1.245 10.4 
2.3-Benzofuran 1.121 1.361 -21.4 
2,3-Dihydroindene 1.132 1.385 -22.3 
IH-Indene 1.476 1.818 -23.2 
Naphthalene 2.303 2.777 -20.6 
Benzo(B)Thioohene 1.951 2.006 -2.8 
Quinoline 1.101 1.166 -5.9 
IH-Indole 1.468 1.384 5.7 
2-Methylnaphthalene 1.208 1.381 -14.3 
1-Methylnaphthalene 1.300 1.363 -4.8 
Biohenvl 1.929 1.884 2.3 
Acenaphthy1ene 2.156 2.206 -2.3 
Acenaphthene 1.444 1.407 2.6 
Dibenzofuran 2.074 2.099 -1.2 
Flourene 1.657 1.590 4.0 
Dibenz oth i ophene 1.314 1.322 -0.6 
Phenanthrene 1.428 1.469 -2.9 
Anthracene 1.323 1.359 -2.7 
Acridine 1.078 1.030 4.5 
Carbazole 1.200 1.190 0.8 
Fluoranthene 1.580 1.563 1.1 
Pyrene 1.488 1.702 -14.4 
Benzo fA)Anthracene 1.618 1.479 8.6 
Chrysene 1.605 1.392 13.3 
Benzo(B)Fluoranthene 1.632 1.527 6.4 
Benzo(K)Fluoranthene 1.750 1.378 21.3 
Benzo(E)Pyrene 1.621 1.491 8.0 
Benzo(A)Pyrene 1.473 1.285 12.8 
Perylene 1.505 1.336 11.2 
Indeno(1,2,3-CD)Pyrene 1.639 1.374 16.2 
Dibenz(A,H)Anthracene_ 1.307 1.100 15.8 
Benz o(G,H,I)Perylene 1.221 1.142 6.5 

FORM VII. 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No: 6334 

Lab File ID (Standard): STDZ050 

Instrument ID: 4500->Z 

Contract: 

SAS No.: SDG No: 

Date Analyzed: 09/10/89 

Time Analyzed: 18:50 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 294000 519000 361000 

UPPER LIMIT 588000 1000000 722000 

LOWER LIMIT 147000 260000 180000 

SAMPLE NO. 

6334-01 
6334-02 
6334-03 
6334-04 
6334-05 
BLKOl 

242000 
238000 
242000 
247000 
248000 
235000 

427000 
412000 
418000 
418000 
394000 
398000 

313000 
325000 
324000 
336000 
284000 
286000 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterislc 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No: 6334 

Lab File ID (Standard): STDZ061 

Instrument ID: 4500-Z 

Contract: 

SAS No.: SDG No: 

Date Analyzed: 09/11/89 

Time Analyzed: 10:52 

IS#1 (ACN) 
AREA « 

IS#2 (PHN) 
AREA # 

IS#3 (BAP) 
AREA # 

12 HOUR STD 225000 382000 321000 

UPPER LIMIT 450000 764000 642000 

LOWER LIMIT 112000 191000 160000 

SAMPLE NO. 

6334-04DL 181000 307000 261000 

\ 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4953 Yanow Street 
Aivada, O>lotado 80002 
303/421-6611 Facsimile 303/431-7171 

Attn: 

Enseco Client 

Project 

SempllngCo. 

Sampling Site 

Team Leader _ 

Cn^ Sr\ :R 

SAMPLE SAFE" CONDITIGNB 
No. 

Seal* 1. Packed liy: 

2. Seal Intact Upon Receipt by Sampling Co.: Yea 

3. Condition of Contents: 

4. Sealed for Shipping by: 

5. Initial Contents Temp.: *C Seal * 

6. Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: Yes 

8. Contents Temperature Upon Receipt by Lab: 

8. Condition of Contents: 

No 

No 

Date Time 

1 
}i 

n 

Sample ID/Description Sample Type 

Linen. 

LI 

No. Containers Analysis Parameters 

/y/--

Pfir- PAiL 

Remarks 

. SHIPPING DETAILS 
Delivered to Shipper by: 5l£ 

Method of Shipment: X Airbill# 

Received for Lab:. 

Enseco Project No 

Relli 
CUSTODY TRANSFERS PRIOR TO SHIPPING 

by.^gned) Received by: (signed) Date Time 

While and Pink Copies to Lab Yellow to Sampler 88-001 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY 
4939 Yanow Street 
Atvada, Gtlorado 80002 
303/421-6611 Facsimae: 303/431-7171 

SAMPLE SAFE" CONDITIONS 

-

No. 

Attn: 

Enseco Client 

Project 

Sampling Co. 

Sampling Site 

Team Leader. 

Qjr^ SU Q 

1. Packed by: 

2. Seal inlact Upon Receipt by Sampling Co.: 

3. Condition of Contenta: 

Seal* 

Yea No 

/toc/i 

4. Sealed for Stilpplng by: 

6..lnitial Contenta Temp.: 

6. Sampling Statua: Done Continuing Until 
7. Seal Intact Upon Receipt by Laboratoiy: 

8. Contenta Temperature Upon Receipt by Lab: _ 

8. Condition of Contenta: 

.•C Seal*. 

Yea No 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 

II li' CM idhAS-

it^ C>^C "SLP iOF - CtrBVL • 
CUSTODY TRANSFERS PRIOR TO SHIPPING 

Rellnqulahed by: (signed) Received by: (signed) Date Time Delivered to Shipper by: 

Method of Shipment: _ 

SHIPPING DETAILS 

Airbill*. 

Received for Lab:. 

Enaeco Project No 

A nr\iLf/n Date/Time 9 
aroo 

White and Pink Copies to Lab Yellow to Sampler SS-oot 



^Enseco - Aocky Mountain Analytical CHAIN OF COSTODY 1 
4935 Yanow Street 
Atvada, Gtlorado 80002 
303/421 -6611 Faciiinile: 303/431-7171 

SAMPLE SAFE" CONDITIONS 

^ 

No. 

Seal* 

AHIK 

Eneeco Client 

Proiect 

Sampling Co. 

Sampling Site 

Team Leader-

Cry ir 

1. Packed by: 

2. Seel inuct Upon Receipt by Sampling Co.; Yes 

3. Condition of Conlenta: 

4. Seeled lor Shipping by: 

5. Initial Contents Temp.: "C Seal« 

6. Sampling Status: Done Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: Yes 

8. Contents Temperature Upon Receipt by Lab: 

B. Condition of Contents: 

No 

No 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 

5 llee CAC- Si^Plofe • oMfJ C, net*- Pflr- MU 
£M~ SLPIO/^- tfWJ? ppr-

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by: (signed) Date Time 

t. 

2. 

3. 

Deiivered to Shipper by: 

Method of Shipment: _ 

Received for Lab: 

Enseco Proiect No. 

SHIPPING DETAILS 

Airbill« 

_ Date/Time 
ate a 

6 

White and Pink Copies to Lab Yellow to Sam||ler SS-001 



Rocky Mountain 
Analytical Laboratory 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

February 7, 1990 

Enseco - RMAL Project Number 007850 

Introduction 
Five aqueous samples (includes MS and Dup) were received at Enseco Rocky 

Mountain Analytical Laboratory on December 14, 1989. The samples were logged 
in under RMAL project number 007850. Sample GAC-SLPlOFBD-121389 (RMA # 007850-
04) was extractejJ and held as per the QAPP. A cross reference associating the 
RMAL sample numb'ers to the actual field sample numbers is included. The 
samples were analyzed for low level part-per-trillion (ppt) polynuclear 
aromatic hydrocarbons (PAH). 

Data Quality Assessment 

The results contained in this report were reviewed relative.to data 
acceptance criteria as specified in the 1989 QAPP for completeness, precision, 
accuracy, representativeness and defensibility of the data. Unless otherwise 
stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this 
report. 

PPT PAH 

Sample 007850-01DU was originally extracted and analyzed within holding 
times; however, due to surrogates which exceeded quality control limits, a 
reextraction was required. Surrogate recovery results from the reanalysis were 
all within quality control limits. Therefore the results from the reanalysis 
were reported. The reextraction took place outside of holding times. 

Due to concentrations of target compounds present in excess of the linear 
range of the calibration curve, sample 007850-02 was reanalyzed at a ten 
percent dilution.' Both the original and reanalysis are reported. Surrogates 
could not be measured in the reanalysis due to the dilution performed. 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax 303/431-7171 



Case Narrative - RMAL #007850 
February 7, 1990 
Page Two 

The method blank (BLKOl) associated with samples 007850-01, 02, 03 and 
OlMS shows quinoline (carcinogenic) above the method detection limit (MDL). 
This compound is present in sample 007850-01 below the MDL and is present at a 
significantly higher level in sample 007850-02. The method blank associated 
with sample 007850-01DU (BLK02) shows quinoline at a level greater than the 
MDL; however, this compound is not present in the associated sample. 

The surrogate D12-chrysene is reported above the upper control limit in 
the method blank associated with sample 007850-01DU. All instrument 
calibration, surrogate standard concentration, etc. are in control. It has 
been concluded that an interference specific to the surrogate is present which 
resulted in the high recovery, and that this interference would not affect the 
quantitation of other target compounds. 

Samples 007850-01, 02, 03 and OlMS show target compounds that do not meet 
secondary ion confirmation. In some instances a compound that does not meet 
secondary ion confirmation criteria may still be determined to be present in 
the sample after close inspection of the data by the analyst. Supportive data 
includes mass chromatograms maxima at the same scan for primary and secondary 
ions, as well as discernible quantitation interference with the secondary ion. 
These compounds are flagged with asterisk (*) on the data sheets (Form I as 
per the 1989 QAPP. 

The 1989 QAPP sets forth specific requirements for the measurement of 
benzo(j)fluoranthene. Results have not been provided previously for this 
compound. The special procedure in the QAPP will be implemented on all • future 
projects. 

This data package is in compliance with the terms and conditions of the 
1989 QAP-P, both technically and for completeness, for other than the 
conditions detailed above. 

Reported byDate; 
Tracy (^t/erson 
Data CcWtrol Supervisor 

Approved by: Date: :5 7 
Debblie Fazib 
Program Administrator 



SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab ID Client ID 

007850-0001-SA GAC-SLPIOT-121389 
007850-0001-DU GAC-SLPlOTD-121389 
007850-0001-MS GAC-SLPlOMS-121389 
007850-0002-SA GAC-SLPlOF-121389 
007850-0003-SA GAC-SLPlOFB-121389 
007850-0004-SA GAC-SLPlOFBD-121389 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 13 DEC 89 13:00 14 DEC 89 
AQUEOUS 13 DEC 89 13:00 14 DEC 89 
AQUEOUS 13 DEC 89 13:00 14 DEC 89 
AQUEOUS 13 DEC 89 13:00 14 DEC 89 
AQUEOUS 13 DEC 89 13:00 14 DEC 89 
AQUEOUS 13 DEC 89 13:00 14 DEC 89 



TABLE OF CONTENTS 

for 

City of St. Louis Park 

RMAL QC# 7850 

/ 

PPT PAH 

QC Summary 00T 

Sample Data 010 

Standards Data 200 

Raw QC Data 528 

^Enseco 



Rocky Mountain 
Analytical Laboratoty 

Qualifier Codes and their Usage 

U = Indicates compound was analyzed for but not detected. The sample 
quantitation limit is corrected for dilution and for percent moisture. 
For soil samples subjected to GPC clean-up procedures, the CRQL 
(contract required quantitation limit) is multiplied by two to account 
for the fact that only half of the extract is recovered. 

J = Indicates an estimated value. This flag is used when the mass 
spectral data indicates the presence of a compound that meets the 
identification criteria but the result is less than the sample 
quantitation limit but greater" than zero. 

B = This flag is used when the analyte is found in the associated blank 
as well as in the sample. B codes do not necessarly invalidate the data 
but are dependent upon the judgement of the reviewer in applying the 
validation guidelines. This flag is used for a TIC as well as for a 
positively identified target compound list (TCL) compound. 

E = This flag identifies compounds whose concentrations exceed the 
calibration range of the GC/MS instrument for that specific analysis. 

0 = This flag identifies all compounds identified during a re-analysis 
of a diluted sample. 

Additional Qualifiers for TIC data only: 

I = Isomer The unknown may be this specific isomer or an isomer with 
the same molecular formula. 

C = Class The unknown compound contains ions characteristic of a 
particular class of compounds. 

En^tLO IncorporateJ 
4955 Yarrow Street 
Artacla, Colorado 80002 
303/421-6611 Fax 303/431-7171 
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IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

LeQ) Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 7850 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

7850-01 

SDG No.: 

Lab Sample ID: 7850-01 

Lab File ID: X0917 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/25/90 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-
192-

50-
198-
193-

53-
191-

•89-6 
11-7 
13-6 
20-3 
•32-:6 
•22-5 
•72-9 
•57-6 
12-0 
•52-4 
•96-8 
•32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
•55-3 
01-9 
•99-2 
08-9 
•97-2 
•32-8 
•55-0 
•39-5 
•70-3 
•24-2 

2,3-Benzofuran_ 
—2,3-Dihydroindene 
--IH-Indene 
Naphthalene_ 

—Benzo(B)Thiophene_ 
—Quinoline 
IH-Indole 
2-Methylnaphthalene_ 
1-Methylnaphthalene_ 
Biphenyl_ 

—Acenaphthylene_ 
—Acenaphthene 
—Dibenzofuran 
—Fluorene 
—Dibenzothiophene_ 
—Phenanthrene 
—Anthracene 
—Acridine 
Carbazole 

—Fluoranthene_ 
—Pyrene_ 
—Benzo (A) Anthracene, 
—Chrysene, 
—Benzo(B)Fluoranthene, 
—Benzo(K)Fluoranthene, 
—Benzo(E)Pyrene 
—Benzo(A)Pyrene 
—Perylene, 
—Indeno(1,2,3-CD)Pyrene, 
—Dibenz(A,H)Anthracene_ 
—Benzo(G,H,I)Perylene 

1.6 J B 
5.8 B 
3.3 B 
6.5 B 
0.9 U 
1.3 J B 
2.5 U 
3.4 B 
2.0 B 
4.3 U 
1.4 U 
1.3 U 
1.0 U 
1.0 U 
1.1 U 
1.3 U 
1.1 U 
2.9 U 
1.9 U 
1.3 J B 
2.0 B 
2.5 U 
2.8 U 
2.5 U 
2.3 U 
1.9 U 
2.3 U 
2.5 U 
2.1 U 
1.6 U 
2.8 U 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOIATILE 0R6ANICS ANALYSIS DATA SHEET 

Lab Name: BMAL Contract No.: 

Lab Code: ENSECO Case No.: 7850 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (lov/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

7850-01DU 

SOG No.: 

Lab Sample ID: 7850-01DU 

Lab File ID: X0922 

Date Received: 12/14/89 

Date Extracted: 01/24/90 

Date Analyzed: '01/25/90 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 6.5 U 

4565-32-6 BenzofBlThioohene 0.9 U 
91-22-5 Ouinoline 1.4 U 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 0.9 U 
90-12-0 l-Methvlnaohthalene 1.6 U 
92-52-4 Binhenvl 4.3 U 
208-96-8 Acenanhthvlene 1.4 U 
83-32 -9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 1.0 U 
132 -65-0 Dibenzothiophene 1.1 U 
85-01-8 Phenanthrene 1.3 U 
120-12-7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.4 U 
129-00-0 Pvrene 1.4 U 
56-55-3 Benzof A) Anthracene . 2.5 U 
218-01-9 Chrvsene 2.8 U 
205-99-2 Benzo(B) Fluoranthene 2.5 U 
207-08-9 Benzo(K) Fluoranthene 2.3 U 
192-97-2 Benzo f E) Pvrene 1.9 U 
50-32-8 Benzo(A) Pvrene 2.3 U 
198-55-0 Pervlene 2.5 U 
193-39-5 Indeno (1,2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A,H) Anthracene 1.6 u 
191-24-2 Benzo (G.H.I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev, 



IB 
SEMIVOIATILE 0R6ANICS ANALYSIS DATA SHEET 

Lab Name: EMAL Contract No.: 

Lab Code: ENSECO Case No.: 7850 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

7850-01MS 

SD6 No.: 

Lab Sample ID: 7850-01MS 

Lab File ID: X0918 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/25/90 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran . 1.9 J B * 
496-11-7 2.3-Dihvdroindene 5.5 B 
95-13-6 IH-Indene 11. B SP 
91-20-3 Naphthalene 12. B SP 

4565-32-6 BenzofB^ Thioohehe 0.9 U 
91-22 -5 Ouinol ine 7.0 B SP 
120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 9.9 B SP 
90-12-0 1-Methvlnaphthalene 2.2 B 
92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.1 J B * 
83-32-9 Acenaohthene 1.3 U 
132-64-9 Dibenzofuran 1.0 U 
86-73-7 Fluorene 8.5 SP 
132 -65-0 Dibenzothioohene 1.1 U 
85-01-8 Phenanthrene 1.3 B 
120-12 -7 Anthracene 1.1 U 
260-94-6 Acridine 2.9 U 
86-74-8 Carbazole 1.9 U 
206-44-0 Fluoranthene 1.2 J B 
129-00-0 Pyrene 1.8 B 
56-55-3 Benzo (A) Anthracene 2.5 U 
218-01-9 Chrvsene 4.9 SP 
205-99-2 Benzo (B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u -

192-97-2 Benzo TE) Pvrene 1.3 J SP 
50-32-8 Benzo (A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
193-39-5 Indeno (1.2. 3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo(G.H. I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RHAL Contract No.: 

Lab Code: ENSECO Case No.: 7850 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

7850-02 

SDG No.: 

Lab Sample ID: 7850-02 

Lab File ID: X0919 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/25/90 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 3.4 J B * 
496-11-7 2.3-Dihvdroindene 530. B * 
95-13-6 IH-Indene 52. B 
91-20-3 Naphthalene 12. B 

4565-32-6 Benzo (B) Thiophene 280. 
91-22-5 Quinoline 2'2. B * 
120-72-9 IH-Indole 5.3 
91-57-6 2-Methvlnaphthalene 6.2 B 
90-12-0 1-Methvlnaphthalene 75. B * 
92-52-4 Biphenvl 250. 
208-96-8 Acenaphthvl ene 430. B * 

8 3-32-9 Acenaphthene 650. E 
132-64-9 Dibenzofuran 330. 
86-73 -7 Fluorene 550. 
132-65-0 Dibenzothiophene 86. 
85-01-8 Phenanthrene 58. B 
120-12-7 Anthracene 71. 
260-94-6 Acridine 15. * 

86-74-8 Carbazole 45. 
2 06-44-0 Fluoranthene 310. B 
129-00-0 Pvrene 240. B 
56-55-3 Benzo f A) Anthracene 6.6 * 

218-01-9 Chrysene 4.0 
205-99-2 Benzo fB) Fluoranthene 2.5 U 
207-08-9 Benzo (K) Fluoranthene 2.3 U 
192-97-2 Benzo rE) Pvrene 1.9 U 
50-32-8 Benzo (A) Pvrene 2.3 U 
198-55-0 Perylene 2.5 U 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A, H) Anthracene 1.6 u 

191-24-2 BenzofG.H.DPervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 7850 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (lov/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NP,''^>: 

7850-02DL 

SDG No.: 

Lab Sample ID: 7850>02DL 

Lab File ID: X0928 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/26/90 

Dilution Factor: 1.25 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-
496-

95-
91-

4565-
91-

120-
91-
90-
92-

208-
83-

132-
86-

132-
85-

120-
260-

86-
206-
129-

56-
218-
205-
207-
192-

50-
198-
193-

53-
191-

89-6 
11-7 
13-6 
•20-3 
32-6 
22-5 
72-9 
•57-6 
12-0 
52-4 
96-8 
32-9 
•64-9 
•73-7 
•65-0 
01-8 
12-7 
•94-6 
•74-8 
•44-0 
00-0 
55-3 
01-9 
99-2 
08-9 
97-2 
•32-8 
55-0 
39-5 
•70-3 
•24-2 

2,3-Benzofuran_ 
-2,3-Dihydroindene 
-IH-Indene " 
Naphthalene_ 
-Benzo (B) Thiophene_ 
-Quinoline 
IH-Indole 
2-Methylnaphthalene_ 
-1-Methylnaphthalene_ 
-Biphenyl_ 
-Acenaphthylene_ 
-Acenaphthene ~ 
-Dibenzofuran 
-Fluorene 
-Dibenzothiophene_ 
-Phenanthrene 
-Anthracene 
-Acridine 
Carbazole 
-Fluoranthene_ 
-Pyrene 
-Benzo(A)Anthracene_ 
-Chrysene 
-Benzo (B) Fluoranthene_ 
-Benzo(K)Fluoranthene_ 
-Benzo(E)Pyrene_ 
-Benzo(A)Pyrene 
-Perylene 
-Indeno(1,2,3-CD)Pyrene_ 
-Dibenz(A,H)Anthracene_ 
-Benzo(G,H,I)Perylene 

51. U 
1100. D B 

47. D B 
18- D B 

300. D 
14. U 
25. U 
14. D B 
85. D B 

250. D 
520. D B 

1100. D 
370. D 
900. D 
60. D 
45. D B 
42. D 
29. U 
30. D 

200. D B 
150. D B 
25. U 
28. U 
25. U 
23. U 
19. U 
23. U 
25. U 
21. U 
16. U 
28. U 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Neune: SMAL Contract No.: 

Lab Code: ENSECO Case No.: 7850 SAS No.: 

Matrix: (soil/water) HATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SEPF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

7850-03 

SDG No.: • 

Lab Sample ID: 7850-03 

Lab File ID: X0920 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/25/90 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 1.5 J B * 
496-11-7 2.3-Dihvdroindene 4.0 B 
95-13-6 IH-Indene 2.8 B 
91-20-3 Naohthalene 5.3 J B * 

4565-32-6 Benzo(B)Thiophene 0.9 U 
91-2 2-5 Quinol ine 1.4 U 
120-72-9 IH-Indole 2.5 u 
91-57-6 2-MethvlnaDhthalene 2.9 B 
90-12-0 1-Methvlnaphthalene 1.7 B * 
92-52-4 Biohenvl 4.3 u 
208-96-8 Acenaohthvlene 1.0 J B * 
8 3 -3 2 -9 Acenaphthene 1.8 * 

132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132 -65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthr ene 1.3 u 
120-12-7 Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44 -0 Fluoranthene 1.8 B 
129-00-0 Pvrene 2.3 B 
56-55-3 Benzo (A) Anthracene 2.5 u 
218-01-9 Chrysene 2.8 u 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo (K) Fluoranthene 2.3 u 
192-97-2 Benzo (E) Pvrene 1.9 u 
50-32-8 Benzo (A) Pvrene 2.3 u 
198-55-0 Pervlene 2.5 u 
193-39-5 Indeno (1.2,3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo(G,H. I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: 

Lab Code: ENSECO Case No.: 7850 SAS No.: SDG No. 

EPA SI S2 S3 
SAMPLE NO. (NAP) # (FLU) # (CHR) # 

1 7850-01 70 89 61 
2 7850-01DU 69 75 88 
3 7850-01MS 67 - 88 53 . 
4 7850-02 62 87 66 
5 7850-02DL D D D 
6 7850-03 73 85 62 
7 BLKOl 71 100 81 
8 BLK02 71 66 195 * 

51 (NAP) = D8-NAPHTHALENE 
52 (FLU) = DIO-FLUORENE 
53 (CHR) = D12-CHRYSENE 

QC LIMITS 
(14-108) 
(41-162) 
(10-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 FORM II SV-l 1/87 Rev. 



3C 
WATER SEMIVOLATILE DUPLICATE RECOVERY 

Lab Name: RHAL Contract: 

Lab Code: ENSECO Case No.: 7850 SAS No.: SD6 No.: 

EPA Sample No.: 7850^01 

SAMPLE DUPLICATE 
COMPOUND CONCENTRATION CONCENTRATION 

(ng/L) (ng/L) % RPD 

2,3-Benzofuran 1.6 ND NC 
2,3-Dihydroindene 5.8 ND NC 
IH-Indene 3.3 ND NC 
Naphthalene 6.5 ND NC 
Quinoline 1.3 ND NC 
2-MethyInaphthalene 3.4 ND NC 
1-Methylnaphthalene 2.0 ND NC 
Fluoranthene 1.3 ND NC 
Pyrene 2.0 ND NC 

COMMENTS: 

ND = Not found 
NC - Not calculated 

FORM III SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Neune: RMAL Contract: 

Lab Code: ENSECO Case No.: 7850 SAS No.: SDG No.: 

Matrix Spike - EPA Sample No.: 7850-01 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

' (ng/L) (ng/L) (ng/L) REC 

IH-Indene 5.0 3.3 11. 154 
Naphthalene 5.0 6.5 12. 110 
Quinolene 5.0 1.3 7.0 114 
2-Methylnaphthalene_ 5.0 3.4 9.9 130 
Fluorene 5.0 ND 8.5 170 
Chrvsene 5.0 ND 4.9 98 
Benzo(E)Pyrene 5.0 ND 1.3 26 

COMMENTS: 

FORM III SV-1 1/87 Rev. 



4B 
SEMIVOIATILE METHOD BLANK SUMMARY 

Lab Name: BMAL 

Lab Code: ENSECO Case No. 

Lab File ID: X0916 

Date Extracted: 12/18/89 

Date Analyzed: 01/25/90 

Matrix: (soil/water) WATER 

Instrument ID: 4500~X 

Contract: 

7850 SAS No.: SDG No.: 

Lab Sample ID: BLKOl 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 11:45 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

1 7850-01 7850-01 X0917 01/25/90 
2 7850-01MS 7850-01MS X0918 01/25/90 
3 7850-02 7850-02 X0919 01/25/90 
4 '7850-02DL 7S50-02DL X0928 01/26/90 
5 7850-03 7850-03 X0920 01/25/90 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SEHIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Neune: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 7850 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) N pH: 6.0 

EPA SAMPLE NO. 

BLKOl 

SDG No.: 

Lab Sample ID: BLKOl 

Lab File ID: X0916 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/25/90 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION UNITS: NG/L 

271-89-6 2.3-Benzofuran 1.7 J * 
496-11-7 2.3-Dihydroindene ' 5.0 
95-13-6 IH-Indene 3.2 
91-20-3 Naohthalene 6.6 

4565-32-6 Benzo f B) Thiophene 0.9 U 
91-22-5 Ouinoline 1.6 
120-72-9 IH-Inddle 2.5 U 
91-57-6 2-MethvlnaDhthalene 3.4 
90-12-0 1-Methylnaphthalene 1.9 * 

92-52-4 Biohenvl 4.3 U 
208-96-8 Acenaohthvlene 1.0 J 
83-3 2-9 Acenaphthene 1.3 U 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothiophene 1.1 u 
85-01-8 Phenanthrene 1.7 * 

120-12-7 Anthracene 1.1 u 
' 260-94-6 Acridine 2.9 u 

86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 
129-00-0 Pyrene 1.7 
56-55-3 Benzo (A) Anthracene 2.5 u 
218-01-9 Chrvsene 2.8 u 
205-99-2 Benzo(B) Fluoranthene 2.5 u 
207-08-9 Benzo(K) Fluoranthene 2.3 u 
192-97-2 BenzofE) Pvrene 1.9 u 
50-32-8 Benzo(A) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
193-39-5 Indeno (1.2.3-CD) Pvrene 2.1 u 
53-70-3 Dibenz (A. H) Anthracene 1.6 u 
191-24-2 Benzo (G.H.I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO - Case No. 

liab File ID: X0926 

Date Extracted: 01/24/90 

Date Analyzed: 01/25/90 

Matrix: (soil/water) WATER 

Instniment ID: 4500-X 

Contract: 

7850 SAS No.: SDG No.: 

' Lab Sample ID: BLK02 

Extraction: (SepF/Cont/Sonc) SEPF 

Time Analyzed: 21:10 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE ID 

DATE 
ANALYZED 

7850-01DU 7850-01DU X0922 01/25/90 

COMMENTS: 

page 1 of 1 FORM IV SV 1/87 Rev. 



IB 
SENIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: BMAL Contract No.: 

Lab Code: ENSECO Case No.: 7850 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 4000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) SERF 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

BLK02 

SDG No.: 

Lab Sample ID: BLK02 

Lab File ID: X0926 

Date Received: 12/14/89 

Date Extracted: 01/24/90 

- Date Analyzed: 01/25/90 

Dilution Factor: 0.125 

CAS NO. COMPOUND 
CONCENTRATION tJNITS: NG/L 

Q 

271-89-6 2.3-Benzofuran 5.1 U 
496-11-7 2.3-Dihydroindene 1.4 U 
95-13-6 IH-Indene 0.9 U 
91-20-3 Naohthalene 6.5 U 

4565-32-6 BenzorB^ Thioohene 0.9 U 
91-22-5 Quinoline 4.2 * 

120-72-9 IH-Indole 2.5 U 
91-57-6 2-MethvlnaDhthalene 0.9 u 
90-12-0 1-Methvlnaohthalene 1.6 u 
92-52-4 Biohenvl 4.3 u 
208-96-8 Acenaoht hv 1 ene 1.4 u 
83-32 -9 Acenaohthene 1.3 u 
132-64-9 Dibenzofuran 1.0 u 
86-73-7 Fluorene 1.0 u 
132-65-0 Dibenzothioohene 1.1 u 
85-01-8 Phenanthrene 1.3 u 
120-12-7 ^-Anthracene 1.1 u 
260-94-6 Acridine 2.9 u 
86-74-8 Carbazole 1.9 u 
206-44-0 Fluoranthene 1.4 u 
129-00-0 Pvrene 1.4 u 
56-55-3 Benzol A) Anthracene 2.5 u 

218-01-9 Chrvsene 2.8 u 
205-99-2 BenzofB) Fluoranthene 2-5 u 
207-08-9 Benzo(K) Fluoranthene 2.3 u 
192-97-2 BenzorE) Pvrene 1.9 u 
50-32-8 BenzofA) Pvrene 2.3 u 

198-55-0 Pervlene 2.5 u 
193-39-5 Indenoa.2,3-CD)Pvrene 2.1 u 
53-70-3 Dibenz (A, H) Anthracene 1.6 u 

191-24-2 BenzofG.H, I) Pervlene 2.8 u 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOIATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: 

Case No: 7850 SAS No: SOG No: 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD X0910 01/24/90 1439 
4800 PPT PAH STD X0911 01/24/90 1533 
240 PPT PAH STD X0912 01/24/90 1634 

1200 PPT PAH STD X0913 01/24/90 1812 
20 PPT PAH STD X0914 01/24/90 1906 

FORM V 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: 

Case No: 7850 SAS No: SOG No: 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD X0915 01/25/90 09:19 
BLKOl X0916 01/25/90 11:45 
7850-01 X0917 01/25/90 12:39 
7850-01MS X0918 01/25/90 13:33 
7850-02 X0919 01/25/90 14:28 
7850-03 X0920 01/25/90 , 15:22 
7850-01DU X0922 01/25/90 17:11 
ELKO 2 X0926 01/25/90 21:10 

FORM V 1/87 Rev. 



SB 
SEMIVOIATILE ORGANIC GC/MS PAH 

Lab Name: RMAL 

Lab Code: ENSECO 

Contract No: 

Case No: 7850 SAS No: SDG No; 

THIS PERFORHANCE TUNE APPLIES TO THE FOLLOWING. SAMPLES, BLANKS AND STANDARDS 

SAMPLE ID LAB FILE ID DATE OF ANALYSIS TIME OF ANALYSIS 

40 PPT PAH STD 
7850-02DL 

X0927 
X0928 

01/26/90 
01/26/90 

11:12 
12:19 

FORM V 1/87 Rev. 



INITIAL CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-X 

Lab Code: ENSECO Case No: 7850 

Calibration Date(s): 01/24/90 

Maximum % RSD is 35% 

1 Lab File ID: RRF 40 = X0910 RRF 1200 = X0913 
RRF 20 = X0914 RRF 240 = X0912 RRF 4800 = X0911 

20 PPT 40 PPT 240PPT 1200PPT 4800PPT AVE 
COMPOUND RRF RRF RRF RRF RRF RRF %RSD 

08-Naphthalene 1.884 1.901 1.890 1.988 1.738 1.880 4.8 
plO-Flourene 1.002 0.885 0.923 1.003 1.024 0.967 6.2 
|D12-Chrysene 1.709 1.301 1.446 1.406 1.331 1.439 11.2 
p,3-Benzofuran 1.095 1.114 1.094 1.163 1.177 1.129 ,3.4 
2,3-Dihydroindene 1.142 1.148 1.125 1.193 1.211 1.164 3.1 
IH-Indene 1.197 1.193 1.211 1.325 1.336 1.252 5.7 
Naphthalene 2.200 2.156 2.177 2.310 1.866 2.142 7.7 
Benzo(B)Thiophene 1.657 1.645 1.616 1.723 1.619 1.652 2.6 
Quinoline 1.267 0.944 0.962 1.063 1.160 1.079 12.6 
IH-Indole 1.055 1.030 1.141 1.276 1.335 1.167 11.5 
2-Methylnaphthalene 0.940 0.959 0.992 1.045 1.081 1.003 5.9 
I-Methylnaphthalene 1.035 1.047 1.075 1.163 1.184 1.101 6.2 
Biphenyl 1.469 1.457 1.500 1.566 1.455 1.489 3.1 
Acenaphthy1ene 1.315 1.226 1.391 1.650 1.686 1.454 14. 1 
Acenaphthene 1.044 1.000 1.036 1.103 1.164 1.069 6.0 
Dibenzofuran 1.512 1.473 1.511 1.590 1.522 1.522 2.8 
Flourene 1.176 1.087 1.157 1.281 1.319 1.204 7.9 
pibenzothiophene 1.031 0.939 1.005 1.026 1.050 1.010 4.2 
Phenanthrene 1.111 0.999 1.058 1.088 1.099 1.071 4.2 
Anthracene 0.763 0.716 0.859 1.034 1.096 0.894 18.6 
Acridine 0.642 0.526 0.596 0.764 0.843 0.674 19.0 
Carbazole 0.622 0.547 0.562 0.662 0.701 0.619 10.5 
Fluoranthene 0.987 0.819 0.889 0.985 1.031 0.942 9.2 
Pyrene 1.189 0.941 0.961 1.060 1.074 1.045 9.5 
Benzo(A)Anthracene 1.209 0.998 1.336 1.468 1.469 1.296 15.3 
Chrysene 1.828 1.488 1.629 1.524 1.442 1.582 9.7 
Benzo(B)Fluoranthene 1.474 1.336 1.564 1.491 1.628 1.499 7.3 
Benzo(K)Fluoranthene 1.451 1.139 1.293 1.414 1.280 1.315 9.4 
Benzo(E)Pyrene 1.605 1.316 1.443 1.383 1.377 1.425 7.7 
Benzo(A)Pyrene 1.140 0.846 1.075 1.184 1.243 1.098 14.0 
Perylene 0.975 0.702 0.784 1.067 1.032 0.912 17. 6 
Indeno(1,2,3-CD)Pyrene 1.212 1.010 1.224 1.335 1.383 1.233 11.7 
Dibenz(A,H)Anthracene 0.991 0.864 1.024 1.110 1.105 1.019 9.9 
Benzo(G,H,I)Perylene 1.322 1,001 1.132 1.141 1.147 1.149 9.9 

FORM VI 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrxment ID: 4500-X 

Lab ID: X0915 

Lab Code: ENSECO Case No: 7850 

Calibration Date(s): 01/25/90 Time: 09:19 

Initial Calibration Date: 01/24/90 

Maximum %D is 35% 

COMPOUND 
INITIAL 
AVE RRF 

40 PPT 
RRF 

%D 1 

pB-Naphthalene 1.880 1.739 4. 6 
plO-Flourene 0.967 0.865 10. 5 
pi2-Chrysene 1.439 1.299 9. 7 
2,3-Benzofuran 1.129 1.065 5. 7 
2,3-Dihydroindene 1.164 1.108 4. 8 
IH-Indene 1.252 1.179 5. 8 
Naphthalene 2.142 2.869 -33. 9 
Benzo(B)Thiophene 1.652 1.587 3. 9 
Quinoline 1.079 0.992 8. 1 
IH-Indole 1.167 1.040 10. 9 
2-Methylnaphthalene 1.003 1.062 -5. 9 
1-Methylnaphthalene 1.101 1.085 1. 5 
Biphenyl 1.489 1.398 6. 1 
Acenaphthylene 1.454 1.342 7. 7 
Acenaphthene 1.069 0.946 11. 5 
pibenzofuran 1.522 1.392 8. 5 
Flourene 1.204 1.066 11. 5 
pibenzothiophene 1.010 0.857 15. 1 
Phenanthrene 1.071 0.911 14. 9 
Anthracene 0.894 0.688 23. 0 
UAcridine 0.674 0.511 24. 2 
Carbazole 0.619 0.476 23. 1 
Fluoranthene 0.942 0.731 22. 4 
Pyrene 1.045 0.805 23. 0 
Benzo(A)Anthracene 1.296 1.085 16. 3 
Chrysene 1.582 1.457 7. 9 
Benzo(B)Fluoranthene 1.499 1.341 10. 5 
Benzo(K)Fluoranthene 1.315 1.140 13. 3 
Benzo(E)Pyrene 1.425 1.329 6. 7 
Benzo(A)Pyrene 1.098 0.874 20. 4 
Perylene 0.912 0.747 18. 1 
Indeno(1,2,3-CD)Pyrene 1.233 0.951 22. 9 
Dibenz(A,H)Anthracene 1.019 0.816 19. 9 
Benzo(G,H,I)Perylene 1.149 0.943 17. 9 

FORM VII 



CONTINUING CALIBRATION DATA 
PAH COMPOUNDS 

Lab Name: RMAL 

Instrument ID: 4500-X 

Lab ID: X0927 

Lab Code: ENSECO Case No: 7850 

Calibration Date(s): 01/26/90 Time: 11:12 

Initial Calibration Date: 01/24/90 

Maximum %D is 35% 

INITIAL 40 PPT %D 1 
COMPOUND AVE RRF RRF 

D8-Naphthalene 1.880 1.768 6.0 1 
DlO-Flourene 0.967 0.847 12.4 
pi2-Chrysene 1.439 1.286 10.6 
2,3-Benzofuran 1.129 1.079 4.4 
2,3-Dihydroindene 1.164 1.117 4.0 
IH-Indene 1.252 1.202 4.0 
Naphthalene 2.142 2.093 2.3 
Benzo(B)Thiophene 1.652 1.559 5.6 
Quinoline 1.079 0.722 33.1 
IH-Indole 1.167 0.961 17.7 
2-Methylnaphthalene 1.003 0.916 8.7 
1-Methylnaphthalene 1.101 1.017 7.6 
Biphenyl 1.489 1.385 7.0 
Acenaphthy1ene 1.454 1.256 13.6 
Acenaphthene 1.069 0.971 9.2 
pibenzofuran 1.522 1.341 11.9 
Flourene 1.204 1.022 15.1 
pibenzothiophene 1.010 0.930 7.9 
Phenanthrene 1.071 0.961 10.3 
Anthracene 0.894 0.737 17.6 
Acridine 0.674 0.467 30.7 
Carbazole 0.619 0.497 19.7 
Fluoranthene 0.942 0.812 13.8 
Pyrene 1.045 0.998 4.5 
Benzo(A)Anthracene 1.296 1.129 12.9 
Chrysene 1.582 1.470 7.1 
Benzo(B)Fluoranthene 1.499 1.301 13.2 
Benzo(K)Fluoranthene 1.315 1.122 14.7 
Benzo(E)Pyrene 1.425 1.292 9.3 
Benzo(A)Pyrene 1.098 0.886 19.3 
Perylene 0.912 0.757 17.0 
Indeno(1,2,3-CD)Pyrene 1.233 0.938 23.9 
Dibenz(A,H)Anthracene 1.019 0.764 25.0 
Benzo(G,H,I)Perylene 1.149 

/ 
0.916 20.3 

FORM VII 



8C 
SEMIVOIATILE INTEPNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No: 7850 

Lab File ID (Standard): X0915 

Instniment ID: 4500-X 

Contract: 

SAS No.: SDG No: 

Date Analyzed: 01/25/90 

Time Analyzed: 09:19 

IS#1 (ACN) IS#2 (PHN) IS#3 (BAP) 
AREA # AREA # AREA # 

12 HOUR'STD 269000 436000 208000 

UPPER LIMIT 538000 872000 416000 

LOWER LIMIT 134000 218000 104000 

SAMPLE NO. 

7850-01 225000 379000 227000 
7850-01DU 329000 578000 260000 
7850-01MS 264000 426000 270000 
7850-02 295000 455000 307000 
7850-03 251000 409000 290000 
BLKOl 221000 371000 275000 
BLK02 327000 604000 173000 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Column used to flag internal standard area values with an asterisk 

.page 1 of 1 1/87 Rev. 

FORM VIII SV-2 



8C 
SEMIVOIATILE INTESNAL STANDARD AREA SUMMARY 

Lab Name: RMAL 

Lab Code: ENSECO Case No: 7850 

Lab File ID (Standard): X0927 

Instrximent ID: 4500-X 

Contract: 

SAS No.: SDG No: 

Date Analyzed: 01/26/90 

Time Analyzed: 11:12 

IS#1 (ACN) 
AREA # 

IS#2 (PHN) 
AREA # 

IS #3 (BAP) 
AREA # 

12 HOUR STD 171000 246000 117000 

UPPER LIMIT 342000 492000 234000 

LOWER LIMIT 85500 123000 58500 

SAMPLE NO. 

7850-02DL 235000 459000 178000 

IS#1 (ACN) = DIO-ACENAPHTHENE 
IS#2 (PHN) = DIO-PHENANTHRENE 
IS#3 (BAP) = D12-BENZ0(A)PYRENE 

UPPER LIMIT = + 100% 
of internal standard area 
LOWER LIMIT = - 50% 
of internal standard area 

# Coliimn used to flag internal standard area values with an asterisk 

page 1 of 1 1/87 Rev. 
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Rocky Mountain 
Analytical Laboratory 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

February 7, 1990 

Enseco - RMAL Project Number 007855 

Introduction 
Three aqueous samples (includes MS and MSD) were received at Enseco Rocky 

Mountain Analytical Laboratory on December 14, 1989. The samples were logged 
in under RMAL project number 007855. A cross reference associating the RMAL 
sample numbers to the actual field sample numbers is included. The samples 
were analyzed for the extended list semi volatile acid fraction compounds per 
EPA CLP protocol. 

Data Ouality Assessment 

The results contained in this report were reviewed relative to data 
acceptance criteria as specified in the 1989 QAPP for completeness, precision, 
accuracy, representativeness and defensibility of the data. Unless otherwise 
stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this 
report. 

ACID'S 

The extended list of "other carcinogenic PAH" compounds listed in table 8-
2 of the QAPP were searched for in sample 007855-01 using the laboratory's 
Tentatively Identified Compounds (TIC) program. No compounds on this list 
were detected in the sample. 

There were no problems encountered in the semivolatile acid fraction 
analysis. 

This data package is in compliance with the terms and conditions of the 
1989 QAPP, both technically and for completeness, for other than the 
conditions detailed above. 

Reported by: 

Data Cohtrol Supervisor 

Approved by: 
Debbie!Fazio 
Program Administrator 

Enseco Incorporated 
4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax. 303/431-7171 

Date: 

Date: 



•'•^•Enseoo 

SAMPLE DESCRIPTION INFORMATION 
for 

City of St. Louis Park 

Lab 10 

007855-0001-SA 
007855-0001-MS 
007855-0001-S0 

Client 10 

GAC-SLP10TAF-I21389 
GAC-SLPIOTAF-121389 
GAC-SLPIOTAF-121389 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 13 DEC 89 13:00 14 DEC 89 
AQUEOUS 13 DEC 89 13:00 14 DEC 89 
AQUEOUS 13 DEC 89 13:00 14 DEC 89 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 7855 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/ml) ML 

Level: (lov/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

7855-01 

SDG No.: 

Lab Sample ID: 7855-01 

Lab File ID: R1064 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/12/90 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: UG/L 

108-95-2 Phenol 10. U 
95-57-8 2-Chlorot)henol 10. U 
95-48-7 2-MethvlDhenol 10. U 
106-44-5 4-MethvlDhenol 10. U 
88-75-5 2-NitroDhenol 10. U 
105-67-9 2.4-DimethvlDhenol 10. U 
120-83-2 2 - 4-DichloroDhenol 10. U 
59-50-7 4-Chloro-3-MethvlDhenol 10. U 
88-06-2 2.4. 6-TrichloroDhenol 10. U 
95-95-4 2.4.5-Trichlorophenol 50. U 
51-28-5 2.4-DinitroDhenol 50. U 

100-02-7 4-NitroDhenol 50. u 
534-52-1 4,6-Dinitro-2-Methylphenol 50. u 
87-86-5 Pentachlorophenol 50. u 

FORM I SV-1 1/87 Rev. 



IB 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RNAL Contract No.: 

Lab Code: ENSECO Case No.: 7855 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

7855.-01MS 

SDG No.: 

Lab Sample ID: 7855-OlMS 

Lab File ID: R1064 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/12/90 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: UG/L 

108-
95-
95-

106-
88-

105-
120-

59-
88-
95-
51-

100-
534-

87-

•95-2 
-57-8 
48-7 
-44-5 
•75-5 
•67-9 
•83-2 
50-7 
06-2 
95-4 
•28-5 
02-7 
•52-1 
•86-5 

i-Phenol 
- 2 -Chi or opheno 1_ 
-2 -Methy lphenol_ 
-4-Methylphenol^ 
-2-Nitrophenol_' 
-2,4-Dimethylphenol 
-2,4-Dichlorophenol 
•4-Chloro-3-Methylphenol, 
-2,4,6-Trichlorophenol ^ 
-2,4,5-Trichlorophenol 
-2,4-Dinitrophenol 
-4-Nitrophenol_ 
-4,6-Dinitro-2-Methylphenol 
-Pentachlorophenol 

56. 
69. 
10. U 
10. U 
10. U 
10. U 
10. U 
36. 
10. U 
50. U 
50. U 
80. 
50. U 
79. 

FORM I SV-l 1/87 Rev. 



IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RMAL Contract No.: 

Lab Code: ENSECO Case No.: 7855 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

7855-OlMSD 

SDG No.: 

Lab Sample ID: 7855-OlMSD 

Lab File ID: R1065 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/12/90 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: UG/L 

108-95-2 Phenol 
95-57-8 
95-48-7 
106-44-5 
88-75-5 
105-67-9 
120-83-2 
59-50-7 
88-06-2 
95-95-4 
51-28-5 
100-02-7 
534-52-1 
87-86-5 

2-Chlorophenol_ 
2-Methylphenol_ 
4-Methylphenol^ 
2-Nitrophenol_" 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-Methylphenol_ 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol_ 
4,6-Dinitro-2-Methylphenol 
Pentachlorophenol 

46. 
64. 
10. U 
10. U 
10. U 
10. U 
10. U 
26. 
10. U 
50. U 
50. U 
74. 
50. U 
76. 

FORM I SV-1 1/87 Rev. 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: RMAL Contract: 

Lab Code: ENSECO Case No.: 7855 SAS No.: SDG No.: 

EPA SI S2 S3 
SAMPLE NO. (PHE) # (FLU) # (TRI) # 

1 7855-01 19 21 60 
2 7855-OlMS 56 60 70 
3 7855-OlMSD 49 57 62 
4 BLKOl 50 52 66 

51 (PHE) = D5-PHEN0L 
52 (FLU) = 2-FLUOROPHENOL 
53 (TRI) = 2,4,6-TRIBROMOPHENOL 

QC LIMITS 
(10- 94) 
(21-100) 
(10-123) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

page 1 of 1 FORM II SV-1 1/87 Rev. 



3C 
WATER SEMIVOLATILE MATRIX SPIKE RECOVERY 

Lab Name: RMAL Contract: 

Lab Code: ENSECO Case No.: 7855 SAS No.: SDG No.: 

Matrix Spike - EPA Seunple No.: 7855-01 

SPIKE SAMPLE MS MS 
COMPOUND ADDED CONCENTRATION CONCENTRATION % 

(ug/L) (ug/L) (ug/L) REC 

Phenol ICQ. ND 55.9 56 
2-Chloroohenol 100. ND 69.1 69 
4-Chloro-3-Methylphenol 100. ND 36.0 36 
4-Nitroohenol 100. ND 79.8 80 
Pentachloroohenol 100. ND 79.1 79 

DUPLICATE MSD 
COMPOUND CONCENTRATION % 

(ug/L) REC % RPD 

Phenol 46.1 46 20 
2-Chloroohenol 64.4 64 7 
4-Chloro-3-Methvlphenol 25.7 26 32 
4-Nitroohenol 74.1 74 8 
Pentachloroohenol 76.0 76 4 

COMMENTS: 

ND - Not found 
NC = Not calculated 

FORM III SV-1 1/87 Rev. 



Lab Name: SMAL 

Code: ENSECO Case No.: 

Lab File ID: R1062 

Date Extracted: 12/18/89 

Date Analyzed: 01/12/90 

Matrix: (soil/water) WATER 

4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

Contract: 

7855 SAS No.: SD6 No.: 

Lab Sample ID: BLKOl 

Extraction:(SepF/Cont/Sonc) CONT 

Time Analyzed: 1818 

Level:(low/med) LOW 

Instrument ID: 4500-R 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

EPA LAB LAB DATE 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

01 7855-01 7855-01 R1063 01/12/90 
02 7855-OlMS 7855-OlMS R1064 01/12/90 
03 7855-OlMSD 7855-OlMSD R1065 01/12/90 

COMMENTS: 7855-BL121889WATER HSL ACID H20 
1.00UG/ML*1.00ML *100%/100.% *(NA/NA )/1000.ML NA M 

page 1 of 1 
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IB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: RNAL Contract No.: 

Lab Code: ENSECO Case No.: 7855 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. dec. 

Extraction: (SepF/Cont/Sonc) CONT 

GPC Cleanup: (Y/N) N pH: 7.0 

EPA SAMPLE NO. 

BLKOl 

SDG No.: 

Lab Sample ID: BLKOl 

Lab File ID: R1062 

Date Received: 12/14/89 

Date Extracted: 12/18/89 

Date Analyzed: 01/12/90 

Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: UG/L 

108-95-2 Phenol 
95-57-8 
95-48-7 
106-44-5 
88-75-5 
105-67-9 
120-83-2 
59-50-7 
88-06-2 
95-95-4 
51-28-5 
100-02-7 
534-52-1 
87-86-5 

2-Chlorophenol_ 
2-MethyIphenol] 
4-MethyIphenol' 
2-Nitrophenol_" 
2,4-DimethyIphenol 
2,4-Dichlorophenol 
4-Chloro-3-Methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4 -N i t r opheno 1_ 
4,6-Dinitro-2-MethyIphenol 
Pentachlorophenol 

10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
50. U 
50. U 
50. U 
50. U 
50. U 

FORM I SV-1 1/87 Rev. 



5B 
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS 

CALIBRATION ^ DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

' Name: RMAL 

1^4} Code: ENSECO Case No.: 7855 

Contract: 

SAS No.: SDG No.: 

Lab File ID: R1008 

Instrument ID: 4500-R 

DFTPP Injection Date: 01/09/90 

DFTPP Injection Time: 2101 

m/e ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance_ 
Less than 2.0% of mass 69^ 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative abundance 
5.0 to 9.0% of mass 198 ^ 
10.0 - 30.0% of mass 198 
Greater than 1.00% of mass 198_ 
Present, but less than mass 443_ 
Greater than 40.0% of mass 198_^ 
17.0 - 23.0% of mass 442 

1-Value is % mass 69 2-Value is % mass 442 

% RELATIVE 
ABUNDANCE 

57.5 
0.0 ( 0.0) 1 

61.4 
0.0 ( 0.0) 1 
45.0 
0.0 

100.0 
8.1 
24.0 
4.65 
10.5 
68.9 
13.2 ( 19.2)2 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS; 

EPA LAB LAB DATE TIME 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED 

01 SSTD050 50 PPM HSL R1009 01/09/90 2121 
02 SSTD020 20 PPM HSL RIOIO 01/09/90 2217 
03 SSTD120 120 PPM HSL RlOll 01/09/90 2316 
04 SSTD160 160 PPM HSL R1012 01/10/90 0012 
05 SSTD080 80 PPM HSL R1013 01/10/90 0108 

page 1 of 1 
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5B 
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS 

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

' Name; RMAL 

Lnj3 Code: ENSECO Case No.: 7855 

Contract: 

SAS No.: SDG No.: 

Lab File ID: R1055 

Instrument ID: 4500-R 

DFTPP Injection Date: 01/12/90 

DFTPP Injection Time: 1047 

% RELATIVE 
ABUNDANCE ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 
Less than 2.0% of mass 69_ 
Mass 69 relative abundance. 
Less than 2.0% of mass 69_^ 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative abundance, 
5.0 to 9.0% of mass 198 " 
10.0 - 30.0% of mass 198 
Greater than 1.00% of mass 198_ 
Present, but less than mass 443 
Greater than 40.0% of mass 198_J 
17.0 - 23.0% of mass 442 

1-Value is % mass 69 

57.6 
1.1 ( 2.0)1 

56.0 
0.0 ( 0.0)1 

43.4 
0.0 

100.0 
7.5 
20.9 
2.90 
7.5 
49.9 
9.7 ( 19.4)2 

2-Value is % mass 442 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS! 

EPA LAB LAB DATE TIME 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED 

WX SSTD50 50 PPM HSL R1056 01/12/90 1227 
02 BLKOl BLKOl R1062 01/12/90 1818 
03 7855-01 7855-01 R1063 01/12/90 1913 
04 7855-OlMS 7855-OlMS R1064 01/12/90 2008 
05 7855-OlMSD 7855-OlMSD R1065 01/12/90 2102 

page 1 of 1 
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6B 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: RMAL Contract: 

> Code: ENSECO Case No.: 7855 SAS No.: SD6 No.: 

Instmment ID: 4500-R Calibration Date(s): 01/09/90 01/10/90 

Min RRF for SPCC(#) = 0.050 Max %RSD for CCC(*) = 30.0% 

LAB FILE ID: 
RRF80 = R1013 

RRF20 = RIO10 
RRF120= RlOll 

RRF50 = R1009 
RRF160= R1012 

COMPOUND 

Phenol 
bis(2-Chloroethyl)Ether 
2-Chlorophenol [ 
1.3-Dichlorobenzen e 
1.4-Dichlorobenzen e 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-MethyIphenol 
bis(2-Chloroisopropyl)Ether 
4 -Methy Iphenol _ 

Hexachloroethane_ 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
- 4 - D imethy Ipheno 1, 

nzoic Acid 
_ J.S (2-Chloroethoxy) Methane_ 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene_ 
Naphthalene__^ [ 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chioro-3-MethyIphenol 
2-Methvlnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene ^ 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4 -Nitrophenol ^ 

RRF20 RRF50 RRF80 RRF120 RRF160 RRF 
%-

RSD 

2.281 2.828 2.774 3.761 4.322 3.193 25.9* 
2.164 2.497 2.391 2.692 2.820 2.513 10.2 
1.635 1.936 1.883 2.077 2.118 1.930 9.9 
1.867 2.167 2.123 2.348 2.332 2.167 9.0 

* 2.018 2.347 2.267 2.779 2.857 2.454 14.5* 
0.752 1.132 1.075 1.269 1.283 1.102 19.5 
1.809 2.071 2.081 2.253 2.280 2.099 9.0 
1.609 1.759 1.708 1.905 1.965 1.789 8.1 
4.757 5.473 5.225 6.705 6.820 5.796 15.9 
1.663 1.887 1.832 2.027 2.054 1.893 8.4 

# 1.729 2.018 1.945 2.127 2.139 1.992 8.4 it 
0.797 0.888 0.890 0.955 0.956 0.897 7.3 
0.565 0.654 0.653 0.820 0.869 0.712 17.9 
1.075 1.268 1.213 1.687 1.668 1.382 20.2 

* 0.239 0.270 0.264 0.299 0.295 0.273 9.0* 
0.402 0.437 0.445 0.500 0.502 0.457 9.4 

0.165 0.106 0.196 0.191 0.165 25.0 
0.627 0.747 0.725 1.052 1.040 0.838 23.3 
0.317 0.378 0.366 0.413 0.407 0.376 10.2* 
0.345 0.393 0.394 0.446 0.437 0.403 10.0 
1.183 1.389 1.520 1.868 1.829 1.558 18.7 
0.484 0.565 0.556 0.632 0.626 0.573 10.5 
0.197 0.226 0.229 0.249 0.246 0.229 9.1* 

* 0.362 0.418 0.409 0.455 0.459 0.421 9.4* 
1 0.725 0.891 0.890 1.258 1.179 0.989 22.5 
# 0.360 0.484 0.480 0.586 0.567 0.495 18.1# 
* 0.418 0.488 0.469 0.557 0.554 0.497 11.9* 

0.536 0.537 0.622 0.623 0.580 8.6 
1.392 1.678 1.625 2.289 2.320 1.861 22.5 

0.797 0.800 0.904 0.904 0.851 7.2 
1.614 1.839 1.825 2.540 2.478 2.059 20.4 
2.242 2.744 2.645 3.780 3.509 2.984 21.4 
0.407 0.454 0.457 0.521 0.520 0.472 10.3 

0.508 0.515 0.580 0.581 0.546 7.3 
" 1.352 1.630 1.602 2.159 2.295 1.808 22.2* 
# 0.238 0.254 0.306 0.314 0.278 13.6# 

f 0.228 0.236 0.265 0.268 0.249 8.1# 
1 
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Lab Name: 

6C 
SEMIVOIATILE ORGANICS INITIAL CALIBRATION DATA 

RMAL Contract: 

Code: ENSECO Case No.: 7855 SAS No.: SDG No.: 

Instrument ID: 4500-R 

Min ̂  for SPCC(#) = 0.050 

Calibration Date(s): 01/09/90 01/10/90 

Max %RSD for CCC(*) = 30.0% 

LAB FILE ID: 
RRF80 = R1013 

RRF20 = RIOIO 
RRF120= RlOll 

RRF50 = R1009 
RRF160» R1012 

COMPOUND 

Dibenzofuran 
2,4-Dinitrotoluene_ 
Diethvlphthalate 
4-Chlorophenyl-phenylether_ 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Methylphenol_ 
N-Nitrosodiphenylamine (1)_ 
4-Bromopheny1-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate_ 
Fluoranthene 
rene 
:ylbenzylphthalate 

-,3•-Dichlorobenzidine_ 
Benzo (a) Anthracene ] 
Chrysene 
bis(2-Ethylhexyl)Phthalate_ 
Di-n-Octyl Phthalate 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Benzo(a)Pyrene_ 
Indeno(1,2,3-cd)Pyrene 
Dibenz (a, h) Anthracene_J 
Benzo (g,h, i) Perylene_ 

Ni tr obenz ene-d5__ 
2-Fluorobiphenyl_ 
Terphenyl-dl4 ^ 
Phenol-d5 
2-Fluorophenvl 
2,4,6-Tribromophenol_ 

(1) Cannot be separated from Diphenylamine 

RRF20 RRF50 RRF80 RRF120 RRF160 RRF 
k 

RSD 

1.839 2.214 2.214 2.991 3.314 2.514 24.4 
0.535 0.625 0.619 0.689 0.707 0.635 10.7 
1.739 2.039 1.999 2.801 2.867 2.289 22.3 
0.703 0.835 0.816 0.933 0.978 0.853 12.6 
1.534 1.885 1.909 2.506 2.675 2.102 22.6 

0.501 0.510 0.572 0.575 0.540 7.3 
0.188 0.188 0.234 0.234 0.211 12.6 

0.571 0.694 0.678 0.830 0.914 0.737 18.3* 
0.247 0.279 0.277 0.315 0.320 0.288 10.5 
0.301 0.342 0.339 0.383 0.389 0.351 10.3 

F 0.138 0.133 0.173 0.167 0.153 13.2* 
1.153 1.378 1.351 1.987 1.958 1.565 24.4 
1.207 1.482 1.571 1.998 1.999 1.651 20.8 
1.750 2.604 2.690 2.873 2.730 2.529 17.7 

' 1.257 1.483 1.499 2.090 2.061 1.678 22.4* 
1.379 1.683 1.663 2.090 2.119 1.787 17.6 
0.843 1.010 0.992 1.238 1.313 1.079 17.8 
0.513 0.593 0.597 0.648 0.667 0.604 9.9 
1.379 1.690 1.625 2.198 2.212 1.821 20.3 
1.271 1.470 1.419 1.904 1.967 1.606 19.3 
1.231 1.560 1.718 1.978 1.979 1.693 18.6 

' 2.226 3.096 3.422 3.501 3.607 3.170 17.7* 
1.307 1.726 1.590 1.902 1.836 1.672 14.1 
1.419 1.598 1.706 1.963 2.168 1.771 16.8 

' 1.245 1.453 1.478 1.581 1.652 1.482 10.4* 
1.311 1.533 1.473 1.555 1.610 1.496 7.7 
1.048 1.205 1.220 1.321 1.426 1.244 11.3 
1.024 1.117 1.092 1.167 1.257 1.131 7.7 

0.536 0.614 0.608 0.680 0.665 0.621 9.1 
1.548 1.857 1.824 2.565 2.695 2.098 24.0 
1.154 1.409 1.353 1.763 1.872 1.510 19.8 
2.248 2.837 2.995 3.646 3.672 3.080 19.4 
1.715 2.074 2.049 2.741 2.775 2.271 20.6 
0.211 0.255 0.263 0.305 0.313 0.269 15.4 
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7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: RMAL Contract: 

Code: ENSECO Case No.: 7855 SAS No.: SDG No.: 

Instrument ID: 4500-R Calibration date: 01/12/90 Time: 1227 

Lab File ID: R1056 Init. Calib. Date(s): 01/09/90 01/10/90 

Min RRF50 for SPCC(#) = 0.050 Max %D for CCC(*) = 25.0% 

COMPOUND 

Phenol 
bis(2-Chloroethyl)Ether_ 
2-Chlorophenol 
1.3-Dichlorobenzene_ 
1.4-Dichlorobenzene~ 
Benzyl Alcohol, 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
4 -Methylphenol 
N-Nitroso-Di-n-Propylamine_ 
Hexachloroethane 
Nitrobenz ene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol, 
Benzoic Acxd 
bis(2-Chloroethoxy)Methane_ 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene_ 
Naphthalene 
4-Chioroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methylphenol 
2-Methvlnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chioronaphtha1ene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline ^ 
Acenaphthene 
2,4-Dinitrophenol_ 
4 -N i t r opheno 1 ^ 

•# •# 

RRF RRF50 %D 

3.193 2.977 6.8 
2.513 1.939 22.8 
1.930 1.773 8.1 
2.167 2.088 3.6 
2.454 2.389 2.6 * 
1.102 0.858 22.1 
2.099 2.013 4.1 
1.789 1.482 17.2 
5.796 3.676 36.6 
1.893 1.562 17.5 
1.992 1.536 22.9 ^ 
0.897 0.828 7.7 
0.712 0.602 15.5 
1.382 1.197 13.4 
0.273 0.248 9.2 
0.457 0.383 16.2 
0.165 0.166 -0.6 
0.838 0.632 24.6 
0.376 0.367 2.4 
0.403 0.402 0.2 
1.558 1.316 15.5 
0.573 0.490 14.5 
0.229 0.215 6.1 * 
0.421 0.344 18.3 * 
0.989 0.925 6.5 1 
0.495 0.478 3.4 i 
0.497 0.524 -5.4 * 
0.580 0.569 1.9 
1.861 1.888 -1.5 
0.851 0.674 20.8 
2.059 2.332 -13.3 
2.984 3.061 -2.6 
0.472 0.462 2.1 
0.546 0.456 16.5 
1.808 1.731 4.3 * 
0.278 0.260 6.5 # 
0.249 0.264 -6.0 # 
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7C 
SEMIVOIATILE CONTINUING CALIBPATION CHECK 

Lab Name: KHAL Contract: 

i Code: ENSECO Case No.: 7855 SAS No.: SDG No.: 

Instrument ID: 4500-R Calibration date: 01/12/90 Time: 1227 

Lab File ID: R1056 Init. Calib. Date(s): 01/09/90 01/10/90 

Min RRF50 for SPCC(#) = 0.050 Max %D for CCC(*) = 25.0% 

COMPOUND RRF RRF50 %D 

Dibenzofuran 2.514 2.703 -7.5 
2,4-Dinitrotoluene 0.635 0.610 3.9 
Diethvlohthalate 2.289 2.354 -2.8 
4-Chloropbeny1-phenylether_ 
Fluorene 

0.853 
2.102 

0.854 
2.269 

-0.1 
-7.9 

4-Nitroaniline 0.540 0.376 30.4 
4,6-Dinitro-2-Methylphenol_ 
N-Nitrosodiphenylamine (1) _" 
4-Bromophenyl-phenylether 
Hexachlorobenz ene 

0.211 
k 0.737 
0.288 
0.351 

0.193 
0.738 
0.261 
0.296 

8.5 
-0.1 
9.4 
15.7 

Pentachlorophenol ^ 0.153 0.134 12.4 
Phenanthrene 1.565 1.515 3.2 
Anthracene 1.651 1.687 -2.2 
Di-n-Butvlohthalate 2.529 2.066 18.3 
Fluoranthene k 1.678 1.662 1.0 
Pvrene 1.787 2.081 -16.5 
Butvlbenzvlohthalate 1.079 1.088 -0.8 
3.3'-Dichlorobenzidine 0.604 0.507 16.1 
Benzo(a)Anthracene 1.821 1.959 -7.6 
Chrvsene 1.606 1.752 -9.1 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octvl Phthalate 

1.693 
3.170 

1.801 
2.814 

-6.4 
11.2 

Benzo fb)Fluoranthene 1.672 1.708 -2.2 
Benzo(k)Fluoranthene 1.771 1.821 -2.8 
Benzo fa)Pvrene ' 1.482 1.508 -1.8 
Indeno r1.2.3-cd)Pvrene 1.496 1.517 -1.4 
Dibenz f a,h)Anthracene 1.244 1.278 -2.7 
Benzo Co.h,i)Perylene 1.131 1.158 -2.4 

N itrobenz ene-d5 0.621 0.522 15.9 
2-Fluorobiohenvl 2.098 2.356 -12.3 
Terohenvl-dl4 1.510 1.603 -6.2 
Phenol-d5 3.080 2.971 3.5 
2-Fluoropheny1 2.271 2.347 -3.3 
2.4.6-Tribromophenol 0.269 0.233 13.4 

(1) Cannot be separated from Diphenylamine 
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8B 
SEMIVOIATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL Contract: 

^f^Codei ENSECO Case No.: 7855 SAS No.: SDG No.: 

Lab File ID (Standard): R1056 Date Analyzed: 01/12/90 

Instrument ID: 4500-R Time Analyzed: 1227 

01 
02 
03 
04 

ISl(DCB) 
AREA # RT 

IS2(NPT) 
AREA # RT 

IS3(ANT) 
AREA # RT 

12 HOUR STD 16700 10.15 68800 13.25 31800 17.84 

UPPER LIMIT 33400 137600 63600 

LOWER LIMIT 8350 34400 15900 

EPA SAMPLE 
NO. 

7855-01 
7855-OlMS 
7855-OlMSD 
BLKOl 

14800 
16000 
14700 
16000 

10.17 
10.17 
10.17 
10.17 

54500 
67200 
59700 
67200 

13.27 
13.27 
13.27 
13.27 

30000 
32600 
30800 
33000 

17.87 
17.87 
17.85 
17.87 

ISl (DCS) = l,4-Dichlorobenzene-d4 
TS2 (NPT) = Naphthalene-d8 
ITSS (ANT) = Acenaphthene-dlO 

UPPER LIMIT = + 100% 
Of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 
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8C 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: RMAL Contract: 

4|^Code: ENSECO Case No.: 7855 SAS No.: SDG No.: 

Lab File ID (Standard): R1056 Date Analyzed: 01/12/90 

Instrument ID: 4500-R Time Analyzed: 1227 

01 
02 
03 
04 

IS4(PHN) 
AREA # RT 

IS5(CRY) 
AREA # RT 

IS6(PRY) 
AREA # RT 

12 HOUR STD 61100 21.72 50600 28.84 47600 32.91 

UPPER LIMIT 122200 101200 95200 

LOWER LIMIT 30550 25300 23800 

EPA SAMPLE 
NO. 

7855-01 
7855-OlMS 
7855-OlMSD 
BLKOl 

60300 
66300 
61200 
64600 

21.75 
21.77 
21.75 
21.75 

45700 
50300 
46600 
51100 

28.86 
28.86 
28.84 
28.86 

43200 
48100 
44700 
50100 

32.92 
32.92 
32.92 
32.94 

IS4 (PHN) 

«IS5 (CRY) 
IS6 (PRY) 

Phenanthrene-d10 
Chrysene-dl2 
Perylene-dl2 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 
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^Enseco - Rocky Mountain Analytical CHAIN OF^STODY 
4955 Yanow Street 
Arvaila, Colorado 80002 
303/421-6611 Facsimae: 303/431-7171 

No. 
SAMPLE SAFE" CONDITIONS 

Seal# _ 

Attn: 

Enseco Client 

Project 

!±SJL. 

Sampling Co. . 

Sampling Site 

Team Leader. 

1. Packed by: 

2. Seal Intact Upon Receipt by Sampling Co.: Yes 

3. Condition of Contents: 

4. Sealed lor Shipping by: 

6. Initial Contents Temp.: *C Seal #. 

6. Sampling Status: Dona Continuing Until 

7. Seal Intact Upon Receipt by Laboratory: Yes 

8. Contents Temperature Upon Receipt by Lab: 

0. Condition of Contents: 

No 

No 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 
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3. 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
by. (^ed) Received by: (signed) Date Time 

SHIPPING DETAILS 
Delivered to Shipper by: 

Method ol Shipment: _ 

Received tor Lab; 

Enseco Project No. L 

Airbill #. 

/n. Signed: l6 

y/st> 
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